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Tretolite 
Advisory Service 
serves two purposes: First, it is 
an invaluable aid and convenience to 

the oil producer when desiring to consult 

with an expert on the treatment of crude 
oil to pipe line requirements; second, it facili- 
tates a greater degree of accuracy in develop- 
ing formulas to meet individual and specific 
conditions. Call the nearest Tretolite 
representative and let him help you 


with your oil treating problems. 


TRETOLITE COMPANY 


Manufacturing Chemists 


DALLAS ST. LOUIS Los ANGELES 


Representatives in All 


Principal Fields 








Now Available 
in Booklet Foum... 


Decimal System for Classifying Data 
Pertaining to the Petroleum Industry 


by LESTER C. UREN 


For the convenience of engineers and 
other operating men, The Petroleum Engi- 
neer has reprinted in booklet form Professor 
Lester C. Uren's “Decimal System for Classi- 
fying Data Pertaining to the Petroleum In- 
dustry,”’ exactly as it appeared serially in 
the magazine. 


The Uren Decimal classification is the 
answer to the universal problem of orderly 
filing of the rapidly expanding volume and 
variety of petroleum industry literature. It 
provides a systematic method of arranging 
and classifying all information on a specific 
subject so that it is grouped together in one 


folder. 


Onder from 





The Uren Decimal Classification comprises 
two parts: 


1. A detailed list of petroleum industry 
topics numerically arranged and indexed 
with their assigned classification numbers. 


2. A detailed list of petroleum industry 
topics alphabetically arranged and indexed. 
By referring to the alphabetical index the 
classification number of the topic can be 
ascertained immediately. 


To facilitate filing of articles for reference, 
all articles and tables published in The 
Petroleum Engineer are indexed in accord- 
ance with the Uren Decimal Classification 
system. 


Booklets are substantially bound and 
printed on durable paper. The supply is lim- 
ited. Order your requirements now at 50 
cents per copy, cash with order. 


Clip. Coupon and. Mail Now! 





THE PETROLEUM ENGINEER, 
P. O. Box 1589, 
Dallas, Texas. 


Enclosed is my remittance in the amount of $________to cover the 


cost of 





System" at fifty cents each. 


a 
Position 


Company 


City. 














copies of the “Uren Decimal Classification and Filing 
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The Course of Oil 


By K.C. SCLATER 





Discourage Resolutions have been passed by the 
Federal Oil Producers Agency of California 
Control to the effect that it will be helpful 


to the conservation of petroleum 
and gas for California to become a party to the Inter- 
state Oil Compact. In announcing its action, the Oil 
Producers Agency feels that California’s “joining the 
Compact might place another stumbling block in the 
path of Federal control of the oil industry. Federal 
control is opposed not only because of its stifling effect 
on the oil industry itself, but also because it will com- 
plete the picture of Federal control over all sources of 
power, hence over all industry.” It is also felt “that 
California’s adherence to the Compact will give en- 
couragement to present member-states who feel, rightly 
or wrongly, that they have borne the brunt of conser- 
vation efforts without proper support from California, 
the second largest oil-producing state.” Lastly, it is be- 
lieved that “attendance and participation in the meet- 
ings of the Compact Commission will be helpful not 
only to California, but also to all the other producing 
states, since the Compact is purely voluntary and since 
we (California) have had much experience in volun- 
tary conservation programs.” 

Among the uncertainties clouding the outlook in the 
petroleum industry for 1941 is the threat of Federal 
control as proposed in the Cole Bill. 

Proponents of Federal control of the oil industry 
might well ponder a statement of the United States 
Supreme Court. In the majority opinion handed down 
recently in the case of proration of production in the 
East Texas field by the Railroad Commission of Texas, 
one statement in the opinion sets forth that “A state’s 
interest in the conservation and exploitation of a pri- 
mary natural resource is not to be achieved through 
assumption by the federal courts of powers plainly out- 
side their province and no less plainly beyond their 
special competence.” 


c J 
Water En- Recent official estimates of produc- 
croachment’s§ tion in the East Texas field show 
Toll that for each one hundred barrels 


of oil produced about fifty-six bar- 
rels of salt water is brought to the surface. Of this 
quantity of water, about twelve barrels is returned to 
the reservoir through injection wells. Almost all this 
salt water is produced by wells along the west edge of 
the field. 

Aside from the fact that salt water shortens the life 
of his wells, the operator is also faced with the problem 
of disposing of all salt water produced without causing 
pollution. As an economy measure, several operators 
are planning to deepen a number of wells now produc- 
ing some oil and so convert them into salt-water injec- 
tion wells. There are at least twenty-seven salt-water 
disposal wells of this type now in operation. 
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Here is one increasing item of expense that confronts 
operators with wells along the west edge of the field. 
It drives home the wisdom of reducing or preventing 
water encroachment by conserving gas energy and thus 
reaping a fuller advantage of the water drive in the 
field. When the reservoir pressure declines at too great 
a rate, water encroachment is accelerated and the ad- 
vantages of a water drive lost or seriously impaired. 
Despite the rigid curtailment of withdrawals from the 
reservoir that has been in force in the East Texas field, 
water encroachment from the west is taking its toll. 
Manifestly, this toll would have been increased many 
fold had the control been less rigid. 


® 
Hawkins The discovery of a new oil field 
Field near Hawkins in East Texas has 
Regulation caused some excitement among 


East Texas oilmen in the area. Ten 
thousand or more acres has been mentioned as the 
probable extent of the field, but this figure is highly 
problematical. Its size will not be definitely known 
until the field has been further developed. The size of 
the field is likely to be large enough that it may have 
to be reckoned with so far as its ability to produce is 
concerned. 

A reasonably wide well-spacing program strictly 
adhered to should keep development of the field from 
getting out of hand. There is every reason to believe 
that the present Railroad Commission will see to it 
that there are no exceptions to Rule 37, such as have 
been granted so readily in the East Texas field. By 
following a non-vacillating policy of regulating devel- 
opment and production in the Hawkins field accord- 
ing to sound engineering principles, the Railroad Com- 
mission can render a signal service to the State, the 
public, and the petroleum industry. 


Condensate Proration of gas condensate produc- 
and tion in Texas is being advocated by 
Proration a small faction in the industry. 


Considering the fact that cycling 
operations in gas-condensate fields are perhaps the 
most efficient of production conservation practices, the 
clamor for proration of gas-condensate products ap- 
pears to be indefensible. 

The very fact that cycling operations in gas-con- 
densate fields are among the most efficient production 
methods from a conservation standpoint and compare 
more than favorably with other oil- and gas-producing 
operations, is a good and sufficient reason for encour- 
aging this type of operation. An unbiased study of the 
economics of gas-condensate cycling projects will 
reveal the justness and wisdom of encouraging these 
operations, the proper control of which is adequately 
provided for in present state oil regulations. 
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« « HIGHLIGHTS IN OILDOM » » 





Cole Asks Life 


William P. Cole, Jr., sponsor of 


of Committee the Cole Bill proposing federal 
centrol of the oil industry, and 


Be Extended chairman of the subcommittee of 


the House Interstate and Foreign Commerce Committee that 
investigated the oil industry during the last session of Con- 
gress, presented a resolution in the House of Representatives 
early this month asking that the life of his committee be 
extended until May 1. Cole explained that this extension is 
desired in order that additional hearings may be held to in- 
vestigate the oil industry in relation to the national defense 
program. If granted, hearings will be held the latter part of 
January and February at which members of the National 
Defense Advisory Commission and various experts in their 
employ as advisers will be asked to testify. 

Cole’s request that his committee be continued, and the 
additional hearings, are looked upon by supporters of federal 
control as a plan to push the Cole Bill for final passage early 
in the new Congress. On the other hand, opponents saw in 
the proposal an effort to develop additional testimony that 
might be used in blocking efforts to bring about federal 
control. 

Members of the defense commission are known to be un- 
favorable to federal control and have made statements to the 
effect that the organization of the oil industry on its present 
basis is such that its close codperation in the defense program 
can be facilitated and that any disintegration of the present 
machinery of organization would curtail production and de- 
livery both of crude oil and its refined products. 

Representative Cole also is known to be opposed to federal 
control as sought by the administration. He introduced the 
bill at the request of President Roosevelt after it had been 
drafted by attorneys in the Department of Interior. Secretary 
of Interior, Harold L. Ickes, is the father of the federal con- 
trol idea and has urged enactment of the legislation. Cole 
has intimated that he will not reintroduce his bill in the same 
form but that it may be changed materially. 


e 
Ten Texas An order issued early in the 
Shutdown Days _—_ by ~ on Eeivaed 
In January ommission at wells be closed- 


in January 8 brought the total 
number of shutdown days for the month to ten. The general 
statewide proration order governing December and January 
called for nine shutdown days each month except for wells 
that would suffer physical damage. The number of shutdown 
days for December was also increased to ten by an order 
made subsequent to the commission’s original order. 


e 
Refuses to Make 


The Kansas Corporation Commis- 


Price a Factor in ‘i has refused to impose price 
control as a factor in gas allow- 


Gas Allowables 
ables in an order denying an ap- 


plication by the Drillers Gas Company for modification of 
proration rules for the Cunningham gas pool of Pratt and 
Kingman counties. 

“The applicant requested that the commission attempt to 
regulate the price at which gas produced under its order is 
sold, the place of delivery to purchasers, and individual well 
connections,” said the commission in its order. 

“It is apparent that each of these factors is of considerable 
importance to drillers as well as to all other purchasers oper- 
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ating in the field. However, it is doubtful whether the com- 
mission should attempt, especially at this time, to claim or 
disclaim any control with respect to these particular con- 
siderations. 

“Matters of this character have generally been left to the 
determination of the parties involved in accordance with 
customs and practices prevailing in the industry itself, and 
until there is more definite indication that the authority 
already delegated to the commission includes the right to 
affect commercial transactions directly, the commission 
should confine its orders to production control alone.” 

The commission also ordered that all overproduction by 
wells in the pool must be made up within 180 days or wells 
charged with excess production be shut-in until overages are 
made up. 


Louisiana Adopts A new set of forms for reporting 
New Oil or yo a — 

. of oil has been adopted by the 
Reporting Forms Louisiana Conservation Commis- 
sion. The new forms, which became effective January 1 and 
repeal and supersede all forms then effective, eliminate much 
unnecessary duplication of work and give a clearer picture of 
the state’s statistical position as relates to oil. 


These new forms are the work of a committee selected by 
the Mid-Continent Oil and Gas Association at the request of 
B. A. Hardey, conservation commissioner of Louisiana. The 
Department of Interior Tender Board of Kilgore, Texas, also 
assisted. 


Favors California A recommendation that Cali- 
Joining Interstate fornia become a member of the 


. Interstate Oil Compact has been 
Oil Compact made by the board of directors of 


Oil Producers Agency of California. The recommendation, in 
the form of a resolution, was mailed to all members of the 
State Legislature, as well as to Governor Olson and to the 
director of natural resources, Richard Sachse. 


“The Interstate Oil Compact, which has been in existence 
since 1935, consists of a group of oil producing states each 
of which has agreed to prevent physical waste in the pro- 
duction of oil,” said L. L. Aubert, president of the Agency. 
“California, through its Natural Resources Code and its 
Division of Oil and Gas, which administers the Code, already 
has the requisite legislation on its statute books. For us to join 
the compact requires only the passage of an enabling act by 
the State Legislature. Members of the Interstate Compact are 
not bound by the action of the Interstate Compact Com- 
mission, which functions purely in an advisory capacity, nor 
is it necessary for member states to have laws controlling the 
production of oil. So far as California is concerned, the state 
can become a member of the compact with no further legis- 
lation, and can function as a full member-state under the 
voluntary conservation program now in effect here. 


“The Agency Board is of the opinion that for California 
to join the compact will strengthen the oil industry’s nation- 
wide efforts to conserve oil. As a member, California will be 
entitled to take full part in the deliberations of the Compact 
Commission, which meets quarterly. At present, not being a 
member, California has been limited to the mere observance 
of action taken by the Commission, and has not. been able to 
assist in the formulation of policy,” Aubert said. 
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Made of alloy temperature resisting steel. Liquid chamber for 
single or multiple section gage is made of a solid block of steel 
the full width of frame to assure perfect alignment and rigidity. 
Frame has an extra heavy beam at each end and glass chamber 
is accurately machined to the contour of the glass providing full 
metal backing for the gaskets. Pyrex glass has greater resistance 
to thermal shock and erosion. 


These gages are available in any length and for various pres- 
sures and temperatures. We shall be glad to quote upon your 
requirements. Write for new Catalog 34-A. 


PENBERTHY INJECTOR COMPANY 


- CANADIAN PLANT: 
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Activities in the Oil Fields 





O. 1 J. L. MABERRY, well drilled by Stephenson and 

Long-Wolfe, in section 56-H & TB, near the town of 

McCaulley, Fisher County, Texas, recently flowed 57 bbl. of 

oil per hr. from the Swastika sand at depth of 3278-3302 ft. 

This discovery opens up a new field for West Central Texas. 
* 

A discovery well in Okfuskee County, Oklahoma, recently 
flowed at the rate of 54 bbl. per hr. from the Gilcrease sand. 
The well, No. 1 Dudgeon, drilled by Henry, Harvey et al 
is in NE SW SE 36-12-9. 


Dimmit County, previously in the fast-diminishing list of 
counties in Texas not yet found productive of oil or gas, 
now has promise of a new field as a result of a test five miles 
from Carrizo Springs in G. W. T. & P. Survey 653. The well, 
No. 1 McKnight-Bennett, drilled by Producers Corporation 
of Nevada, logged gas at depths of 1699 to 1710 ft. and oil 
at 2294 to 2298 ft. Production is believed to be from the 
Navarro formation. This well extends the Balcones fault zone 
50 miles southwest. 

a 

Southern Producing Company’s No. 1 Gannon-Frost well 
in NE NE 12-11n-16w, DeSoto Parish, Louisiana, gauged 
177,000,000 cu. ft. of wet gas per day following completion 
in the Glen Rose lime at a total depth of 4975 ft. This 
discovery may open an extensive gas field. 

a 

After speculation for nearly a year as to whether the 
Trenton limestone underlying the Salem-Lake Centralia field, 
Illinois, would ever prove productive, Rossi’s No. 8 Brooks 
obtained substantial production from that formation, to re- 


vive drilling and deepening operations in this largest Illinois 
field. 

No. 8 Brooks, in SW NE SW 29-2n-2e, Salem township, 
Marion County, flowed 15 bbl. per hr. during completion of 
the well in the Trenton at a total depth of 4609 ft. The well 
had been completed during 1940 in the Devonian lime—pre- 
viously the deepest producing formation in the field. 

All offset locations are controlled by The Texas Company 
and the Magnolia Petroleum Company. 

. 


East Texas’ newest oil boom town is Hawkins, on the 
Dallas-Longview highway, a few miles west of Gladewater. 

Following completion of No. 1 Cobb, drilled by Jackson 
and Rotundi in the townsite of Hawkins, events have moved 
rapidly. No. 1 Cobb gauged more than 100 bbl. per hr. on 
a l-in. choke, with a gas-oil ratio of 800, and tubing and 
casing pressures of 290 and 640 lb. per sq. in., respectively, 
while flowing. 

Soon after the discovery was made, Manziel No. 1 Lee 
Bell, a mile north of Hawkins blew out but is now under 
control. 

Second townsite well, nearing completion, is Hollands- 
worth Drilling Company’s No. 1 L. B. Robbins. A 5'/-in. 
casing string was recently set, after an electric log that indi- 
cated 150 ft. of oil sand, said to be the Woodbine. . 

a 


To be an innovation in drilling, Cosden Petroleum Com- 
pany is drilling a well on its tank farm near its refinery east 
of Big Spring, Howard County, Texas, hoping to develop 
the high-pressure air-nitrogen zone at the 1460 ft. depth and 
utilize the air for power in the refinery. 








AVERAGE CRUDE OIL PRICES 

California Louisiana 

Kettleman Hills $1.12-1.38 — $1.05 

Playa Del Rey .65-1.08 

Coalinga .60- .82 Gulf Coast 79-1.28 

Wilmington .60-1.14 North Louisiana’ .73-1.05 
Montana 80-110  THinois 1.00-1.15 
wpeeng a Kentucky 1.05-1.20 | 
Colorado .90- .98 : 

Indiana 1.00 | 
New Mexico .77-1.00 
Ohio 

Texas Lima 90 

North Central -71-1.03 

Panhandle .67- .96 Michigan .81-1.22 

West Texas .538- .95 

Gulf Coast .86-1.28 Pennsylvania 

Darst Creek .96 Bradford 2.15 

East Texas 1.10 Southwest 1.80 

Talco 65 Eureka 1.74 
Kansas .60-1.10 Buckeye 1.70 
Oklahoma .60-1.10 Comming Lt 
Arkansas .78- .95 Canada 2.10-2.17 | 


DAILY AVERAGE CRUDE OIL PRODUCTION 


Data Supplied by A.P.I. 
(Figures in bbl. of 42 gal. each) 


























1B. of M. Week Week Week 
Calculated Ended Ended Ended 
Requirements Jan. 4, Nov. 30, Jan. 6, 
(January) 1941 1940 1940 
Oklahoma 439,000 2403,350 403,550 435,700 
Kansas 191,000 7181,450 196,650 166,400 
Nebraska 2,000 2 2,300 2,550 50 
| Panhandle Texas 71,400 50,500 87,800 
North Texas 90,900 106,250 79,350 
| West Central Texas ‘ 29,600 28,150 31,250 
West Texas 174,300 178,800 240,800 
East Central Texas 76,700 72,850 81,750 
East Texas 301,250 298,700 394,550 
Southwest Texas 164.000 159,800 203,350 
Coastal Texas 210,700 194,300 __ 228,050 
| TOTAL TEXAS ... 1,297,500 1,118,850 1,089,350 1,346,900 
| North Louisiana 68,950 66,500 66,750 
| Coastal Louisiana 224,200 219,850 202,300 
TOTAL LA. 287,400 293,150 286,350 269,050 
Arkansas 66,100 69,150 69,400 69,450 
Mississippi 15,200 2 14,900 16,000 2,450 
Illinois 340,300 330.550 327,400 330,050 
| Indiana 20,000 2 19,750 20,550 
Eastern (not incl. 99,400 
Ill. and Ind.) 94,800 95,450 89,250 
Michigan 46,100 41,850 46,350 68,150 
Wyoming 73,900 76,650 72,650 64,650 
Montana 19,000 18,150 17,800 16,950 
Colorado 3,900 3,550 3,500 4,150 
New Mexico 100,000 101,400 101,100 109,100 
TOTAL EAST 
OF CALIF. 2,996,200 2,770,500 2,742,450 2,982,450 
California 594,800 596,700 592,600 602,000 
TOTAL U. S. 3,591,000 3,367,200 3,335,050 3,584,450 





| 

1These are U. S. Bureau of Mines’ calculations of the requirements 

| of domestic crude oil based upon certain premises outlined in its de- 
tailed forecast for the month of January. As requirements may be 
supplied either from stocks, or from new production, contemplated 
withdrawals from crude oil inventories must be deducted from the 

| Bureau’s estimated requirements 

| 


to determine the amount of new 
crude to be produced. 


2Oklahoma, Kansas, Nebraska, Mississippi, and Indiana figures are 
for week ended 7 A. M., January 1. 
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The 
New Hot Acid Treatment 


* * * 


Remarkable Results Being Secured with New Treatment 
and Technique... Developed by Dowell Incorporated 

















@ Case histories that read like fiction! ... ‘‘A’’ reports increase 
from 65 to 232 barrels per day; ‘‘B’’ from 1 to 5 barrels per 
day; ‘“‘C’’ from 1% to 10 barrels; ‘‘D” from 21 barrels to 44; 
“E”’ from 850 barrels to 1700; “‘F’’ from 3 barrels of oil and 
100 water per day to 21 barrels of oil and 100 water. This 
revolutionary HOT ACID treatment has produced remark- 








able results where response from conventional treatments has er - | NT cio REACTION 
been negligible. Here’s truly a most astounding contribution ee Mh enn tatoo veut | eo +? 

° TEMPERATURE 
to the industry. 


This new development by Dowell makes it possible to * Ee Wee ait * sirrcmamen 
introduce HOT ACID at controlled temperatures directly into pines ps: : 

the formation. The treatment is made by placing magnesium 
rod in the tubing at the bottom of the well and then pumping 
acid into the tubing. 

The reaction between the magnesium rod and hydrochloric 
acid generates a tremendous amount of heat, thereby increas- 
ing the effectiveness of the treating solution. The actual tem- 
perature to which the acid is heated is regulated by the amount 
of magnesium, the quantity of acid used and the pumping 
rate. To prevent metal well equipment from being attacked by 
this increased effectiveness of HOT ACID, carefully chosen 
Inhibitors are used. 

HOT ACID treatments are recommended for wells having 
slowly soluble formations or paraffin scale clogged screens and 
clogged perforations. The treatment is especially effective: 
(1) For dolomitic areas; (2) Where immediate action is needed 
near the bore hole; (3) For reverse compound treatments; 
(4) For soluble scale deposits on formations, screens and 
perforations; (5) For mixed paraffin-scale screen and perfo- 
ration cleaning. DOWELL INCORPORATED, Executive : 

Office: Midland, Michigan; General Office: KENNEDY With kits like this one Dowell 

















DOWELL HOT ACID versus cold 
BLDG., TULSA, OKLAHOMA; Subsidiary of The Dow treaters test the reaction of both acid, acting on Permian dolomite 


HOT and COLD ACID on samples (West Texas). Fast reaction occurs 
Chemical Company. of the formation to be treated. in the beaker on right with acid 
Preliminary tests of this kind at 195° F., while cold acid in the 
eliminate guesswork and establish beaker on left, temperature 98° F., 
applicability of the new HOT reacts slowly and ineffectively. 
ACID treatment. 
a 














Typical Dowell treating station. 28 such stations are > 
equipped to provide the new Dowell HOT ACID service. 
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Petroleum Statistics and Field Activ 


ities 





U. S. Daily Average Production 


Mint 


3,850,000. 
3,700,000. 
3,550,000__ 
s 3,400,000___ 
| 3,250,000__ 


RRELS — 





April 
— 


May 


<t . 
Stes 
<nOgZ 


> 
— 

— 
Gm, 


Jan. 
Feb. 
Mar. 
June 


Daily Average 


} 3,600,000_ 
3 3,500,000. 
& 3,400,000_ 
< 3,300,000_ 


| 3,200,000__ 


S) 
o 
Q 





Crude Runs to Stills 








u. &. 


} 285,000,000 
= 270,000,000. 
~ 255,000,000. 
< 240,000,000. 
| 225,000,000 


Crude Oil Stocks 


| ray Pe. 
GOs a8 e>Pag & 
Sus < S222 2 OZ 








90,000,000_ 
80,000,000__ 
70,000,000 
60,000,000. 


— BARRELS — 








Finished Gasoline Stocks—Total U. S.* 











“These figures inlude finished stocks at refineries, terminals, and in transportation in pipe lines. Previous to June, 1939, this chart showed finished 


stocks in refineries only. 


Above statistics by the American Petroleum Institute. 





Summarized poration: in Active Fields for December, 1940 


FIELDS Com 7 Producers 
I 











Rigs 5 Depth of No. Casing Gravity Type of 
Wells Production Strings of Oil Tool Used 
TEXAS 
East Texas 39 38 6 20 3500-3700 2 40 Rotary 
Duvall County 32 17 5 15 } 1554-2900 4 22 Rotary 
Ector County 25 | 25 15 43 3675-4377 2? and 3 32-36 {ot.-Cab. 
Panhandle 33 30 11 47 1700-3900 2 40 Rotary 
Refugio County 5 5 2 4 4900-5900 2 38 Rotary 
a * Counts 17 14 3 6 | 3922-5878 2 or 3 21-54 Rotary 
K. A. Field 26 26 8 53 3730-3935 2 2-43 Rot.-Cab. 
OKL oe 
Fitts Pool 14 9 2 5 1800-4488 2 or 3 38 Rotary 
KANSAS | | } 
Russell County 21 | 18 4 11 2926-3435 | 2and5 32-37 Rot.-Cab. 
Rice County | 12 | 9 6 14 3222-4085 | 2 and 5 42-48 Rot.-Cab. 
Barton County 24 } 23 8 22 3290-3518 2 39-42 Rot.-Cab. 
ILLINOIS | 
Central Illinois } 275 193 261 100 1425-4100 2 36-38 Rot.-Cab 
New Mexico | 
zea County 26 22 13 44 3150-4030 3 30-34 Rot.-Cab. 
CALIFORNIA 
Kettleman Hills 2 2 } 1 9 8300-8730 3 or 4 40 Rotary 
Wilmington 10 10 | 12 11 3500-4000 | 2 and 3 18-20 Rotary 
Field Activities by States for December, 1940 
STATE Completions Producers Locations Rigs | Drilling Wells Production, 1939 


December November | December Movember | 








December November | December November 





December November In Barrels) 








Arkansas | 12 13 9 10 14 11 | 2 4 30 29 21,266,094 
California ‘ 90 87 } 81 79 80 68 74 83 180 176 224,336,682 
Colorado 2 2 | 0 0 2 2 35 30 1,402,599 
Illinois. . 275 328 | 193 245 336 340 261 258 100 97 92,915,620 
Indiana 66 65 42 39 5 12 69 75 1,426,000 
Kansas 186 185 152 148 161 158 32 30 176 220 59,952,340 
Kentucky | 43 42 | 24 23 12 9 98 85 5,611,500 
Louisiana | 154 156 | 113 108 100 142 25 28 205 204 94,110,736 
Michigan | 90 91 42 40 60 70 34 29 129 137 23,185,203 
Mississippi 20 22 14 16 4 6 30 34 102,918 
Montana 21 20 20 20 5 s 68 66 5,901,058 
Nebraska. . } 12 11 | 10 9 10 15 5 6 30 24 : 
New Mexico | 40 41 } 32 33 29 38 18 20 99 103 37 453,117 
New York 70* ai? | 70* 70* 10 12 60 62 5,105,000 
Ohio - 145 159 | 115 127 | | 5: 52. 176 180 3,157,500 
Ok: uhoma. . | 195 200 } 150 153 | 164 190 | 35 39 231 266 156,421,939 
Pennsylvania 146* 124* 140* 107* | 17,342,500 
Texas.. } 749 743 574 570 912 26 349 350 1032 1056 485,847 999 
West Virginia. 69 70 52 54 } 20 23 148 151 3,556,500 
Wyoming. . 11 10 10 9 | rf) 10 67 69 21,408,478 
Total 2396 2440 1843 1860 1866 1751 955 981 2963 3064 1,260,504 683 
*Includes water-intake and pressure wells. 
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Nixon Gas-Lift in Jal Field, Neu 
Mexico. Prior to the Nixon installa- 
tion, this well made 13 bbls. oil and 
3 bhls. water. It is now making 38 
bbls. oil and only 5 bbls. of water. 
Operating depth, 3950 feet. 





Another Nixon Gas-Lift in the Jal, 

New Mexico Field, After the Nixon 

installation, production increased 

from 50 bbls. of oil to 118 bbls. 

This well has a gas fluid input ratio 
82 to 











perce Gas- Lift i in Oil Center Field, 
New Mexico. This well was dead 
hefore the Nixon Gas-Lift was in- 
stalled. It is now making 130 bbls. 
of oil on a gas fluid input ratio of 
430 to 1. Operating depth, 3925 feet. 








Before installing the Nixon Gas- 

Lift, this well in Monument Field, 

New Mexico, was making 16 bbls. 

of oil and 2 bbls. of water. It is now 

making 35 bbls. of oil and 4 bbls. 
of water. 


Meter, Jr.; Gray Swivel; Nixon Surface Control 


Gas Lift; Nixon True-Taper Slip and Spider; 
Bowen Pack-Off and Releasing Drill Pipe Over- 
shot; Douglas Weight Indicator; Coffey Robot 


Stack Draft. 


TEXAS: Gladewater; Barbers Hill; Bay City; 
WELL SU PPLIES Monchans; Alice; Victoria, Corpus Christi. 
LOUISIANA: Rodessa; Lake Charles; New 


Complete line of 
Fishing Tools and Service 


STALLATIONS 


CASE HISTORIES of these installations, illus- 
trate the economy and efficiency with which 
the Nixon Surface Control Gas-Lift System lifts 
fluid. They are random examples from the many 
hundreds of installations now in operation. 


The Nixon Surface Control Gas-Lift is made in 
the largest and most modern plant devoted exclu- 


sively to the manufacture of Gas-Lift Equipment. 


The original cost of a Nixon Surface Control 
Gas-Lift installation is far below that of any 
standard pumping unit. The results (lowest cost 
fluid lifting; lowest cost, maintenance and upkeep) 
obtained with the Nixon Gas-Lift are beyond con- 
ception if you haven't actually produced wells by 
this modern method. The original installation will 
deplete a well without adding or changing equip- 
ment. The Nixon Gas-Lift will operate in all wells 
lift any volume from any depth. 

Have a Nixon Gas-Lift engineer tell you what 
this equipment is doing for others. Write your 
nearest Wilson Supply Company store or sales 


office. 


WILSON SUPPLY CO. 


1412 MAURY ST. 


EXCLUSIVE GULF COAST DISTRIBUTORS FOR: 
Wilson-Snyder Pumps; American Cable Tru-Lay 
Preformed Wire Rope; Kewanee Boilers; Drift 


HOUSTON, ‘|TEXAS 


BRANCH STORES: 


Iberia; Gretna; Shreveport. 
ARKANSAS: Maanolia. NEW MEXICO: Hobbs. 
SALES OFFICES: Tulsa, Okla.; Dallas, Texas. 
LOS ANGELES: 1341 South Hope Street, Phone 
Richmond 9121. 
TRINIDAD B. W. 1.: Neal Massey Eng. Corp. 









































Major Pipe Line Activities 








| Pyrcscnres POWER COMPANY, which has under 
construction 22 miles of 1234-in. natural gas line, has 
been granted a permit by the Michigan Public Service Com- 
mission to extend the line another 38 miles in the spring. 

The 22-mile section being laid extends from the Wise gas 
field, Isabella County, southeast to connect with the com- 
pany’s 8-in. line from Six Lakes to Bay City. The 38 miles 
will extend from the Wise field terminal to the new fields 
in Missaukee, Osceola, and Clare Counties, discovered by 
Taggart Brothers. The fields, which consist of 7000 acres, 
have been only partly developed. 


W. R. Davis and Company have received bids for con- 
struction of a 120-mile, 8-in. oil pipe line to extend from 
the Rincon field, Starr County, Texas, to Brownsville. It is 
estimated the cost will approximate $1,000,000. 

A primary pumping station will be erected in the Rincon 
field, capable of pumping 15,000 bbl. of oil per day. This 
line capacity can be increased to 24,000 bbl. per day when 
conditions warrant by the addition of an intermediate pump- 
ing station. 

A $2,000,000 refinery is to be built at Brownsville at a 
later date to process crude oil from the Rincon and other 
fields in the western part of the Rio Grande Valley. At the 
present time there is only one pipe line in the area, the one 
operated by the Valley Pipe Line Company, which extends 
from the Sam Fordyce field to Port Isabel, with a lateral to 
W. R. Davis and Company’s tank farm at Brownsville. 


West Texas Gas Company, Lubbock, is laying a 14-mile, 
6-in. gas line from the North Cowden field to tie-in with its 
existing system at Odessa. ‘The new gas supply will sup- 
plement that now received from the Texas Panhandle area. 
A contract has been entered into whereby the West Texas 
Gas Company will purchase residue gas from Cities Service 
Oil Company’s natural gasoline plant in the North Cowden 
area, 


The B. and M. Construction Company, of Oklahoma Citv, 
Oklahoma, is laying 16 miles of 6-in. oil pipe line for the 
Pure Oil Company from the Cumberland field, Oklahoma. 
to connect with The Texas-Empire Pipe Line Companv’s 
system at the Armstrong station north of Durant. The line 
originates at Pure’s tank farm in the west edge of the field. 
The crude oil will be transported to Pure’s South Bluffs re- 
finery near Beaumont, Texas. 


Gladewater Refining Company is completing plans for 
construction of a 14-mile pipe line from the recently dis- 
covered field at Hawkins, Wood County, Texas, to the com- 
pany’s refinery at Gladewater. The Humble Oil and Refining 
Company, which owns 13,000 acres in the area, has also 
announced it will extend its line to the field and will purchase 
crude oil at a price of 78 cents a barrel. At the present time, 
Humble is accepting truck deliveries from the field at Long- 


view station, paying 78 cents plus 5 cents, a total of 83 cents 
per barrel. 
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A new line to deliver crude oil to the White Eagle Refinery 
at Augusta, Kansas, from the Roxbury pool, McPherson 
County, will be constructed by Socony-Vacuum Oil Com- 
pany, Inc., from the field to its Ritz-Canton pump station. 
The 4-in. line will be 12 miles long. Bay Petroleum Company 
is now operating a line from the Roxbury pool to its refinery 


at McPherson, Kansas. 


H. C. Price Company of Bartlesville, Oklahoma, has been 
awarded the contracts for electric welding on the following 
pipe lines: 

For Southern Natural Gas Company, 10 miles of 8-in. 
and 14 miles of 12-in. near Selma, Alabama. General con- 
tractor is B. & M. Construction Corporation. This work has 
recently been completed. 

For Consumers Power Company, 22 miles of 123/4-in. run- 
ning northwest from Midland, Michigan. General contractor 
is J. C. Dowding. 

For Kaw Pipe Line Company, 22 miles of 8-in. from 
Gorham, Kansas, to Bemis Pool. General contractor is Fredell 
Construction Company. 


Erection of the new explosives plant by the United States 
government near Wilmington, Illinois, necessitates the re- 
routing of three major trunk pipe lines crossing the reser- 
vation assigned to the new plant. Of the three companies 
owning these lines, the Sinclair Refining Company, The 
Texas-Empire Pipe Line Company, and Stanolind Pipe Line 
Company, only the latter, having the greater mileage in- 
volved, has taken steps to re-lay its lines. The other com- 
panies plan to undertake the necessary work later in the year. 

Sheehan Pipe Line Construction Company has the contract 
for taking up and relaying the three lines, each 15 miles in 
length, owned by Stanolind. One of these is an 8-in. and two 
are 12-in. 


Nearing completion is the construction of 165 miles of 
12-in. crude oil pipe line between LaPlata, Missouri, and 
Wood River, Illinois. Being built for Stanolind Pipe Line 
Company by Texokan Company (Jones and Brooks) and 


O. C. Whitaker Company, the line will transport crude oil 
from the Mid-Continent and Rocky Mountain areas. 


Lone Star Gasoline Company, Dallas, Texas, is now oper- 
ating the recently completed 48 miles of 8-in. line from San 
Angelo, Texas, to Schleicher County’s Page field. Beginning 
in May, the line will be used to transport natural gas to utili- 
ties situated at San Angelo. 

* 


Finishing touches are being made in the construction of 
Pan-American Pipe Line Company’s 8-, 10-, and 12-in. crude 
oil pipe line from East Texas to the Gulf Coast. The 260- 
mile line was built by Williams Brothers Corporation, Tulsa, 
Oklahoma. 
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PIONEER DIESEL 
IN PIPE LINE 
PUMPING SERVICE 


First oil engine in the petroleum industry — a 
De La Vergne in 1905. 


First oil engine in trunk pipe line service —.a 


De La Vergne in 1907. 


Engine illustrated, a 6-cylinder Model VO for pipe 
line pumping service. 
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Activities in Refining 





Percent Refining Capacity Operated 


Western Division, 55.8 Percent 


Central Division, 80.0 Percent 


Eastern Division, 88.5 Percent 





HILLIPS PETROLEUM COMPANY 


struction at its Borger, Texas, refinery, the first buta- 


has under con- 


diene plant for the Mid-Continent area. It is expected to be 
completed and placed in operation the early part of this year. 


The plant will recover the butadiene, which is now made 
incidentally in the manufacture of neohexane. The butadiene 
will be utilized in the manufacture of synthetic rubber by 
the Hydrocarbon Chemical and Rubber Company, Akron, 
Ohio, which handles the synthetic rubber interests of the 
B. F. Goodrich Company and Phillips Petroleum Company. 


Ross W. Thomas, of the Philgas Division of Phillips, is 
president of the new concern, and Dr. Waldo L. Semon of 
Goodrich, one of America’s outstanding research scientists, 
is vice-president and director of research. 


The cracking plant near Odessa, Texas, owned and oper- 
ated by Cities Service Oil Company, is being enlarged by 
addition of gas purification and dehydrating equipment. Cost 
of the improvements is approximately $175,000. 


Geier Brothers, Inc., and F. B. Jackson, of Dallas, Texas, 
have formed a partnership and announced plans for the con- 
struction in the Grapeland, Texas, area of a recycling plant 
having a daily capacity of 53,000,000 cu. ft. John L. Hill, 
formerly with the Continental Oil Company, has been em- 
ployed by the company as chief engineer. 


The contract for construction of the plant has been let 
to Hudson Engincering Company, of Houston, Texas. 


The partnership recently 


ing, now being erected, will cost about $200,000. Other pre- 
liminary work will involve an expenditure of about $150,000. 
A barracks for 300 workers also will be built. 


Forerunner in a trend that. may become increasingly im- 
portant, even in this country, is the proposed construction 
of an underground refinery “somewhere” in England. The 
plant, to have complete processing facilities, will produce 
30,000 gal. of petroleum products per day, of which a sub- 
stantial part will be fighting grade gasoline for airplanes. 


The first barrel of toluene from America’s first petroleum 
toluene refinery was taken off recently, more than a month 
ahead of schedule, R. H. Waser, manager of the Shell Oil 
Company’s Houston, Texas, plant, has announced. 


Construction began only four months ago and continued 
night and day at the greatest possible speed. The refinery was 
originally expected to start large scale production of high 
quality toluene during the middle of January. The new 
process will help prevent recurrence of the serious bottle- 
neck caused during the World War by limited facilities for 
recovering toluene from coal tar. The plant at Houston will 
produce more than 2,000,000 gal. annually, from which it 
is possible to produce about 20,000,000 Ib. of TNT. In addi- 
tion to the present method, which is an extractive rather 
than a synthetic process, Shell has perfected a second process 
under which petroleum molecules are rearranged to give tol- 
uene. By utilizing the second process as a supplement to the 
first, the output of the Houston refinery can be increased to 
10,000,000 gal. of toluene per year, if necessary, from which 

an annual total of 100,- 























000,000 Ib. of TNT may 
obtained about 3000 acres A 
‘ he G wee = Crude Runs to Stills, Gasoline, Gas and Fuel Oil Stocks be produced. If needed, 
in the Grapeland area on Week Ended January 4, 1941 Shell’s refineries in other 
farmouts from several A.P.I. Figures sections of the U. S. could 
companies and already has (Figures in thousands of bbl. of 42 gal. each) increase this output con- 
a drilling program under Daily Percent siderably — possibly to 
— F Percent Average Operated Total Total 
— that calls for the com- DISTRICT Potential Crude of Total Motor Gas and as much as 40,000,000 
pletion of 8 wells in the Capacity Runsto Capacity Fuel Fuel Oil gallons. 
W oodbi : . Reporting Stills Reporting Stocks Stocks ; e . 
oodbine, which is at an Besides wartime require- 
. East Coast 100.0 583 90.7 18,193 26,446 7 z 
approximate depth of 6000 Appalachian 91.0 116 81.7 3,204 861 ments, a growing list of 
ft. The operators also have =. ".. a oe. ~ 93.1 15,112 oe peacetime uses for toluene 
Okla.. Kans., Mo. 76.9 262 8i. 7,327 3,5 : ‘ 
purchased from J. C. Cook Inland Texas 59.6 111 66.5 1,916 2,104 is being found. At the 
et al. their 83-acre Masters- Texas Gulf 89.2 901 94.3 12,972 15,516 present time, the greatest 
hell | ‘ La. Gulf 97.6 111 69.4 2,697 3,713 ind ‘al d d f he 
Shell lease on which one No. La. and Ark. 51.5 46 88.5 509 758 Sn a a 
well has been completed. Rocky Mt. 56.0 32 47.1 1,104 587 product is in the paint and 
California 87.3 471 64.5 15,869 81,377 lac ver industry. where it 
Reported 86.2 3,257 83.3 78,903 142,326 Ps q ae . 
e Estimated is used as a thinner. Other 
Unreported 343 6,150 2,525 : : 
~ ° Bar TOT S 4a 
Construction has begun sent > TOTAL persons wes see in Me 
U. S. JAN. 4, 1941 3,600 85,053 144,851 manufacture of dyestuffs, 
on the $12,000,000 toluol *EST’D TOTAL . ; . , 
| U. S. DEC. 28, 1940 3,585 83,274 144,886 as an ingredient of avia- 
plant at the Baytown, U. S. B. of M. i asoli in bl 
) . f aieioads ata tion gasoline, and in blast- 
Texas, refinery plant of the GAN. 4, 1900 stand ates eine . . 
bene - oF ede a re ; ing and other operations 
umble il a ‘Estimated U. S. Bureau o ines’ basis. : ° ° 
: e ~ nd Refining **January, 1940, daily average. where an explosive is 
sompany. The first build- needed. 











20 THE PETROLEUM ENGINEER, JAN., 1941 

















E 





™ Petroleum 


JANUARY, 1941 


AAW 
ANNU 
3 ‘eo 





mgimeer 


P 422.912 


Suggestions For Improving Design of 
Marine Drilling Barges 


Unitized craft is proposed, combining drilling and 


boiler facilities in one large barge 


By G. I. McBRIDE 


Geologist and Engineer, Buttes Oilfields, Inc., Yuba City, California 


RECENT article on marine drill- 

ing’ stressed the increasing costs 
of a complete drilling barge set-up. It 
is quite true that it is now possible to 
spend a quarter of a million dollars for 
one drilling assembly. Some of these 
barges, in the last five years, have be- 
come quite elaborate and complete in 
detail. The writer has watched the de- 
velopment of drilling barges until in 
some cases, in the writer’s opinion, it 
would seem that the designers have 
lost their sense of proportion, particu- 
larly from the investment viewpoint. 
Recently received on fair authority is 
an estimate of $65,000 for a drilling 
barge and $15,000 for a boiler barge. 
Against this $80,000 investment, the 
writer suggests a combined drilling and 
boiler barge for $30,000. 

In the article referred to, it is sug- 
gested that the drilling barge be elim- 
inated, saving the $15,000 royalty, and 
that a pile-driven drilling structure be 
employed that may be used later as a 
foundation for a pumping unit. The 
writer cannot quite agree with this 
thought. The ease with which a drill- 
ing barge may be moved represents a 
distinct economic advancement that 
should not be idly discarded. 

In every major oil company’s ac- 
counting files are to be found certain 





1Drilling-Rig Layout for Water Locations in 
the Gulf Coast,’’ by I. W. Alcorn, The Petro- 
leum Engineer, April, 1940. 
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G. I. McBRIDE 


received a B.S. degree in geology 
from the University of California, 
1926—Upon graduation did geologi- 
cal work for Associated Oil Com- 
pany, roughnecking and wellpulling 
for General Petroleum Corporation, 
was inspector for the California Min- 
ing Bureau, Division of Oil and Gas, 
then petroleum engineer for The 
Texas Company — The latter com- 
pany transferred him to Louisiana in 
1929, where he became chief engi- 
neer for Louisiana, Arkansas, and 
East Texas until the fall of 1936 — 
Followed a period of varied work in 
the Mid-Continent area—tThe last two 
years he has been engineer and 
geologist for The Buttes Oilfields, Inc. 








records that should be of great value to 
the engineer interested in the subject 
of barge design from the investment 
standpoint. These are the auditor’s 
close-outs on expenditures for each new 
well, and in them will be found items 
that are seemingly small: derrick 
hatchets, nuts, bolts, pipe dies, valves, 
lights, wire, welding rods, concrete, 
lumber, tools, etc. Having examined 
the auditor’s close-out on numerous 
wells, the writer indicated the figure 
of $5,000 in a former article* as repre- 
senting the average “losses” exclusive 
of labor, incurred in tearing down and 
rigging up for a relatively deep Gulf 
Coast well. 

Let us examine this problem from 
the beginning. Several years ago, Ed 
LeGuerre, operating in Lake Washing- 
ton, Louisiana, had the idea he could 
build a floating-type drilling barge. He 
discussed this with many reputable 
engineers who advised him it couldn’t 
be done. So he did it. And whimsically 
named it the “Impossible.” For the 
more southerly locations, affected by 
tide and wind, the writer had the in- 
spiration that a submerged barge would 
afford the only answer. And at the 
present time we wonder: “Why would 
not a large floating barge be even bet- 





*“Drilling Barges,’’ by G. I. McBride. Paper 
resented before meeting of A.P.I., Southwest 
Yistrict, Division of Production, San Antonio, 
Texas, April, 1935. 
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Fig. |. Illustrating types of uneven bearing encountered by 
submersible barges 


























ter, faster, and cheaper than a sinking 
type?” 

The original submersible barges were 
designed to settle on an uneven lake 
bed, as shown in Fig. 1. In some in- 
stances there might be sand bars at 
either edge or end; in others there 
might be one sand bar disposed 
centrally. The trusses joining the 
barges, and the hulls themselves, were 
designed to withstand the severe 
stresses created by such conditions. Ex- 
perience has shown that unequal bear- 
ing does not now seem so important; 
every builder of a barge rig has ob- 
served that the unit, before being sunk, 
had an unusual stability. 

Nowhere can be found a better 
equalizer of pressure than a body of 
water. In Fig. 2 is shown a pair of 
barges of light construction, and a 
superstructure weighing much less than 
similar elements in previous drilling 
barge design. The barges are purposely 
shallow, in that the closer the center of 
mass is brought to the water line the 
more stable becomes the unit. Calcula- 
tions indicate that a 40 m.p.h. wind 
would tilt the derrick only 2% in. 
from vertical, and operations are usu- 
ally suspended during winds in excess 
of 40 m.p.h. 

Gulf Coast marine drilling opera- 
tions may be grouped generally under 
one of these classifications: (1) a wild- 
cat, having no previously developed 
fuel available and (2) a proved canal 
or lake development. The greater num- 
ber of wells drilled are of the latter 
type. 

If the well is drilled under contract, 
as so many wildcats are, the contractor 
usually has the responsibility of pro- 
viding the drilling equipment. But 
when the choice of drilling equipment 
is to be made by the oil company, as 
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in developing a proved field, it is rec- 
ommended that the following points 
be considered: 

1. A direct-driven Diesel rig con- 
tributes to economical operation, but 
for deep wells has limitations. 

2. A steam turbo-electric d-c. power 
plant, having the flexibility of steam, 
is initially expensive but particularly 
adaptable to marine work. 

3. The Diesel-electric plant is less 
expensive and more economical than 
the turbo-electric, offers close compe- 
tition, but is somewhat less flexible. 

Of these choices, the writer pre- 
fers the steam turbo-electric for its 
adaptability and rugged out-and-out 
dependability. Only a few years ago 
the industry was timorous of using d-c. 
power for drilling—it hadn’t been 
“proved,” notwithstanding the fact 
that, long before then, seamless tube 
mills were employing d-c. motors to 
roll and pierce the red hot billets— 


severe service in which occasionally a 
cool billet would appear and the single 
d-c. motor driving the rolls would be 
required to deliver much of its 5000- 
hp. capacity to put the billet through. 

Again, in comparing the Diesel- 
electric with the turbo-electric plant, 
the success, two years ago, of a steam- 
turbo-electric locomotive, led one of 
the major railroads to build two addi- 
tional units. 

The application of electricity to well 
drilling is frequently considered as re- 
sulting in an insufficiently powered 
rig. If your requirements are less than 
1200 or 1300 hp. don’t read any fur- 
ther. But if they are, and if your wells 
are deep, and if they are in the Gulf 
Coast, and if you have to dig canals 
to get to them, why, read on! 

It perhaps will be conceded that the 
major companies ventured into and 
made a success of Coastal drilling. As 
an independent engineer, the writer 
does not think their success has been 
carried on to completion. 

The late Captain Marshall (Pennsyl- 
vania Shipyards, Beaumont, Texas) and 
the writer had many interesting talks 
contrasting marine vs. oilfield practice 
on lubrication of machinery and related 
matters. In these conversations it was 
disclosed that a 10,000-ton freighter 
with its quadruple expanding engine, 
the winches, hoists, bilge pumps, etc., 
may consume less than 5 gal. of cylin- 
der oil on a round trip between Port 
Arthur, Texas, and England, as against 
some 300 bbl. on a drilling rig for 
equivalent output. There is not time, 
at the moment, to develop the reasons 
for one operation requiring 2400 times 
as much lubrication as a similar opera- 
tion. But, having to drill in the Gulf 
Coast, where there is no boiler water, 
why can a proper boiler plant not be 
built? 

Obviously, such a plant would be 
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Fig. 2. The character of the lake bottom may be disregarded when 
a floating barge is used 
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one that would distill, condense, and 
save all its water, one that would need 
not more than 2 percent make-up. 
There is only one way to obtain this, 
and that is by means of the turbine 
plant. The writer recognizes that the 
Diesel will show substantial economies 
over the latter, but where fuel is not 
a great concern, and where main- 
tenance and dependability are of great 
importance the turbo-electric plant is, 
in the writer’s opinion, the ideal solu- 
tion for Coastal power. There is the 
emergency item that 400-lb. steam is 
available for special cleaning jobs and 
for auxiliary operations in event of 
power failure. It would cost little to 
provide steam power for the standby 
drawworks and to have second-hand, 
steam-driven high-pressure mud pumps 
available for emergencies. 

The barges. Although it is true 
that portability is a desirable feature 
in a drilling barge, it is likewise true 
that a drilling barge may remain in 
one field for many years and be only 
rarely dismantled. To accommodate its 
movement within the field, canals of 
proper width are dug; hence, one may 
say, that once rigged-up, the barge will 
remain intact. Such being the common 
practice the writer shows in Fig. 3 a 
drilling barge and boiler barge, com- 
bined, composed of two shallow hulls, 
unified, and of inexpensive design. In- 
asmuch as the barge will float there is 
no need to protect the deck-mounted 
pump compartment. The shallow draft 
increases the stability, whereas the 
enormous increase in buoyancy with 
respect to weight indicates that canals 
of 5-ft. depth would be ample (buoy- 
ancy equals 545,000 lb. per ft. of 
draft). 

In the perspective sketch, Fig. 3, it 
will be noted how all steel used is made 


to serve a purpose. There is no need of 
a centerline bulkhead. Two effective 
plate girders are developed by stiffen- 
ing the inner sides of each barge and 
mud tank, and then extending these 
sides a short distance to connect with 
the two transverse trusses. 

An ordinary locomotive type boiler 
barge fully equipped with four boilers, 
and nominally rated at 520 hp., costs 
$60,000. It must be moved separately 
when the drilling barge is moved. It 
must be disconnected and then re- 
connected, a walk must be driven, it is 
usually sunk and then floated again. 
In Fig. 3 is shown a drilling barge 
with the power plant integral. This 
design is a “natural” for California- 
type pipe racking, but may be rigged- 
up to accommodate the Mid-Continent 
method. The writer is not willing to 
concede that either method has par- 
ticular advantage over the other. 

Fig. 3 shows two barges, each 28 
ft. in width, assembled so the entire 
unit measures overall 66 ft. by 160 ft. 
by 6 ft. deep, which provides a distance 
of 125 ft. between well and boilers. 
This in effect could be increased to 140 
ft. by further removing stack and 
draft, but greater distance than this 
would require lengthened hulls. 

Barges as simple as the above, weigh- 
ing roughly 600,000 lb. including the 
two transverse trusses, mud and water 
tanks, fuel tank and pipe racks, one 
should be able to purchase for approx- 
imately 5 cents a pound, or $30,000 
painted and delivered. 

Equipment. Before itemizing the 
cost of the turbo-electric plant, con- 
sider what a modern rig of the so- 
called heavy type would cost mounted 
on the above barge. (Note: Quotations 
are approximate only, but in the main 
will follow the leading manufacturers. ) 


Drilling Equipment: 


48-in., 6-sheave 350-ton crown 
block $ 3,100 
48-in., 5-sheave 300-ton trav- 
eling block 
300-ton connector 
250-ton swivel 
5ye-in. by 51-ft. octagonal 


kelly 
10%-in 


4,300 
1,500 
2,700 e 


1,700 
2-shaft, 3-speed, 
drumshaft drawworks in- 
cluding disengaging hydro- 
matic coupling and 40-in. 
double hydromatic brake 
High-speed rotary, 20%-in. 
opening 4,500 
3000 ft. of 144-in. casing line 1,600 
3-in. by 50-ft. rotary hose 600 
Elevators and tongs 5,000 
15 by 84% by 20 mud pumps, 
$50-hp., 2500-lb. fluid end 
14 by 14 drilling engine 


27,500 


8,000 
6,300 
$ 66,800 
Boilers, derrick, etc. 


Four 130-hp., 350-lb. boilers 
with burners, superheaters, 
and three 10 by 5 by 10 
feed pumps 

136 by 30 ft. base, 800,000 
lb. capacity derrick with 
substructure adaptable to 
barge 6,000 

Weight indicator 750 

Two mud screens with tur- 
bines 

Grease extractor, condenser, 
and circulating pump 

23 by 60 ft. boiler house 

Miscellaneous tools and sup- 
plies 7,500 

Barges 30,000 

Labor 5,000 


29,000 


2,400 


2,300 
1,500 





Total $151,250 


The above represents the minimum 
cost for a rig for deep Coastal drill- 
ing. It will be noted that an underfloor 
table drive, a standby drawworks, and 
drill pipe have not been included. Here 
the operator’s choice and utilization of 
used equipment make it wise to leave 
these items open. 

Although the above is comparable 
to most heavy rigs it does not repre- 
sent the writer’s preference; it was as- 
sembled as a comparison with present 
barges. 

A. H. Bell (Continental Oil Com- 
pany, Los Angeles) has granted per- 
mission to reproduce the drawing (Fig. 
4) showing steps taken by his com- 
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pany to avoid using the locomotive 
type boiler.* It will be noted there is 
an evaporator to supply make-up 
water and that an independent source 
of water must be provided for the 
cooling towers for steam condensation. 
In the Gulf Coast the cooling water 
is available to all rigs and without cost. 
On a drilling barge the time, cost, and 
labor of laying and removing the many 
lines indicated on A. H. Bell’s drawing 
is enormously reduced. 

Let the technician observe that with 
the multiplicity of lavishly lubricated 
reciprocating steam ends the Continen- 
tal engineers have wisely provided for 
evaporator capacity of approximately 
10 percent of the total throughput, or 
about 100 hp. to compensate for boiler 
feedwater losses. In the Coastal plant 
to be described the writer suggests an 
evaporator of not more than 1000 lb. 
per hr. capacity, which, roughly, would 
consume not more than 25 hp. 

Let us examine the approximate cost 
of a Coastal marine drilling rig. 

Boilers. We are in receipt of an ap- 
proximate quotation from a Dallas, 


3“Review of Advancements in California Drill- 
ing Practice for 1940,’ by A. H. Bell. Paper 
presented at A.I.M.E. meeting, Los Angeles, Cal- 
ifornia, Oct. 17, 1940. 


Texas, concern of the cost of two 
marine-type water-tube boilers, rated 
at 1750 hp. (maximum) including in- 
duced-draft fan and drive, superheat- 
ers, combination oil and gas burners, 
freight to Beaumont, Texas, and all 
erection charges. 


Boilers, complete $ 36,000 


Electrical Equipment: 

2—-500-kw. turbo-generators 
800-hp. drawworks motor 
with reduction gear 


2—500-hp. mud pump motors 
1—Control panel 
> 


_ 


2—5-hp. mud screen motors 
Total $ 98,725 


Evaporator and Condenser: 


1—Tubular-type evaporator 

1 Single pass condenser 

1—Cireculating pump with 
turbine 


Total $ 4,000 
Drilling Equipment: 


Previous tabulation, less mud 
pumps and drilling engine $52,500 
ddd: 
2—350-hp., 7% by 18 power 
pumps, 3060-lb. fluid end 23,000 
1—Direct-acting weight indi- 
ecator 3,300 
2—Mud screens 1,800 





80,600 
Boiler house, 24 by 60 1,500 
Miscellaneous tools and sup- 
plies 7,500 
Labor, rigging-up | 5,000 





14,000 





Barge including derrick and 
superstructure, delivered, 
floating type, no royalty 


36,000 


$269,325 
Two hundred and seventy thousand 
dollars—quite a sizable amount. Dic- 
tated from horsepower requirements 
back to the boiler plant, and by this 
token double the capacity of the four 
locomotive boilers. Consider four of 
the latter, at normal rating capable of 
delivering 18,000 Ib. of steam per hr. 
It has been the writer’s experience that 
200 percent of rating is about as high 
as the locomotive type will ordinarily 
perform; hence 36,000 Ib. versus 62,000 
lb. One might say the marine plant is 
designed over-large, but the writer does 
not think so—proper power provision 
usually eliminates unintentional shut- 
downs. 


In closing the writer wishes to ex- 
press his regret that lack of time pre- 
vented him from including herein a 
comparison of the marine plant as in- 
dicated with a Diesel-electric plant of 
equal capacity and equal dependability. 
He feels quite sure, however, that this 
comparison should not be attempted 
without a great deal more study than 
has been applied to the foregoing. 
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Fig. 4. How diagram of marine-type boiler plant (Courtesy A. H. Bell) 
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East Texas operator uses ammeter 
to advantage in balancing wells to 
maintain efficiency 


Electric Power 


By 
H. LEE FLOOD 


Associate Editor 


P 516.3 


Fig. 1. Alternator direct-connected to 2-cylinder 
horizontal gas engine 


Provides For Flexible Expansion as Well- 
Pumping Needs Increase 


TTRACTING considerable inter- 
est among engineers with oil 
companies operating in the East Texas 
field is the electric generating plant 
installed and operated by General 
American Oil Company of Texas on 
one of its principal East Texas leases 
north of Gladewater, Texas. 

Noteworthy is the manner in which 
the decision was made whereby this 
method of supplying power to pump- 
ing wells was selected. The problem 
was approached by the company’s en- 
gineers with open minds, having no 
preconceived preferences for any spe- 
cific power plan. Detailed estimates 
were set-up covering the expected 
costs of the several alternative pro- 
grams that might be followed. Due 
consideration was given to first costs 
of equipment and to the annual fixed 
charges created, based on a reasonable 
estimate of the life and salvage value 
of the equipment; to the operating and 
maintenance costs under each plan, 
and, particularly, to the flexibility that 
would be provided for future ex- 
pansion. 

The latter factor—that of flexi- 
bility—is recognized as being especially 
important in the East Texas field be- 
cause of the erratic performance of 
wells, even when side by side and 
producing from virtually the same 
depths in the Woodbine sand. On the 
lease being discussed, two wells now 
pumping may be separated by another 
well still flowing—all producing from 
the same depth. 

Without going into elaborate detail 
concerning the choice of plans, it was 
this need for flexibility that dictated 
largely the selection of a central 
source of power so that the power re- 
quirements of individual wells might 
be served with as little surplus in- 
stalled power as possible. Although 
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motors have been installed having ca- 
pacity to serve the increasing power 
requirements of the wells for some 
time to come and consequently are in 
all instances larger than the wells in 
their present condition require, full 
benefit is derived from the ability to 
combine all the smaller individual cur- 
rent consumptions of the several wells 
thus permitting satisfactory operation 
with much less installed horsepower in 
the generating plant than would be 
possible if, say, individual engines were 
installed at each well having the same 
provision for future needs of the wells. 
Inasmuch as the daily prorated allow- 
able from these wells may be produced 
in only a few hours, there is the added 
advantage, when a central plant is in 
use, of being able to “stagger” the 
pumping wells so that a single gen- 
erator may, if need be, serve a total 
installed motor load that is several 
times greater than the installed gen- 
erator Capacity. 


The Generating Plant 


Designed to provide power ulti- 
mately for all wells on the company’s 
contiguous leases, the generator plant 
is planned so that additional generating 
units may be installed with a mini- 
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Fig. 2. Standard 
layout for motor- 
driven pumping 
wells on East Texas 


lease 


mum of rearrangement. At the present 
time only one generator is installed. 

Fig. 1 shows the prime mover and 
generator in operation. The a-c. gen- 
erator, or alternator, operates at 300 
r.p.m. and is rated 187 kva. at 0.7 
power factor, a potential of 2400 v., 
3-phase, and a frequency of 60 cycles. 
This unit is direct-connected to the 
2-cylinder, 2-cycle horizontal gas en- 
gine of 14-in. bore and 18-in. stroke 
and rated at 180 hp. at 300 r.p.m. A 
belt-driven exciter serves the alterna- 
tor, delivering 10 kw. at 1750 r.p.m., 
at a potential of 125 v. 

The designers of this equipment, 
recognizing the severe fluctuations of 
power requirements inherent in a 
pumping well’s cycle, have incor- 
porated several features to meet the 
specific conditions encountered. A rela- 
tively large alternator operating at 
slow speed is employed in the belief 
that synchronization of two or more 
units will be easier than when high- 
speed, belt-driven units are used. An- 
ticipating a low power factor in the 
pumping operation, a 0.7 rather than 
the conventional 0.8 power factor is 
provided. The ability to “ride through” 
high peaks is facilitated by the use of 
a heavier flywheel on the engine, so 
that the reserve kinetic energy stored 























































































































































































Fig. 3. Control equipment is pro- 
vided at each well 
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in the flywheel will be released when 
needed. The flywheel on the engine 
installed in General American’s gene- 
rating plant has a diameter of 85 in. 
and a 12-in. face, weighs nearly 8000 
lb., and has a moment of inertia of 
approximately 70,000 lb-ft.” 

The building housing the generating 
unit is centrally situated on the lease 
adjacent to previously existing facili- 
ties that have no relation to the gener- 
ating plant except that air-starting 
equipment and cooling tower capacity 
were already available, obviating the 
need for additional investment in these 
items. 


Distribution System 


More than the usual amount of 
study was devoted to the layout of the 
distribution system whereby electric 
power is made available to the pump- 
ing wells. Indicative of accepted sound 
engineering practice, all elements of 
the power system and particularly of 
the distribution system were designed 
with the ultimate development con- 
stantly in mind. This does not mean 
that the system is grossly overbuilt. 
On the contrary, a fairly flexible plan 
has been adopted throughout, calling 
for adequate size and capacity in those 
parts of the system that will remain 
fixed during the life of the project, 
but also providing temporarily for 
present requirements so that future de- 
velopments, not now possible to pre- 
dict exactly, will involve relatively 
little revision of present lines. 

The 3-wire primary system, carry- 
ing 2400 v., is constructed of No. 2 
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wire, strung on wooden poles. De- 
signed so that no more than 5 percent 
voltage drop is incurred in the lead to 
any well, even though the well load 
becomes a maximum of 20 hp., the 
transformer banks in the system are 
placed at strategic points from which 
the secondary system may be built to 
individual wells. Banks of two- and 
three-transformer installations have 
been made—all platforms have pro- 
vision for a three-unit bank. Each of 
the banks having two 50-kva. trans- 
formers is at present connected “open 
delta” and has a capacity of 87 kva. If 
it becomes necessary to install a third 
transformer, the full capacity of 150- 
kva. for the bank of three will be real- 
ized. 


Individual Well Equipment 


The equipment shown in Fig. 2 1s 
standard for all wells on the lease that 
are equipped with motor drive. At the 
present time, a total of 36 wells has 
been so equipped. 

Depending upon a combination of 
present and estimated future require- 
ments of the wells, either 10- or 
15-hp., 440-v. motors have been in- 
stalled at each well. Characteristically, 
these motors have a high starting 
torque requiring low starting current, 
obviously advantageous for pumping 
well service. 

The wells on this specific lease are 
from 3600 to 3700 ft. in depth. With 
most of the pumps set “high” at about 
2200 ft. depth, the power require- 
ments now average approximately 3.3 
kw. per well. 

The control equipment at each well 
is housed in a metal cabinet mounted 
on a pole. Fig. 3 shows the interior 
of one of the control cabinets. All 
parts of the system are adequately 
grounded as a safety provision. Par- 
ticularly valued by the workmen on 
the lease is the ease with which the 
electrical equipment may be placed in 
or out of service. Facilitating opera- 
tion is the on-off switch placed on the 
front of each pumping unit, as shown 
in Fig. 4, within easy reach of the 
pumper when he is standing at the 
wellhead. 


Studies of Well Performance 


One of the advantages of electric 
power for pumping that is welcomed 
by the production engineer responsible 
for maintaining efficiency of the pro- 
ducing units is the facility with which 
the well can be accurately studied 
and its operation judged. The simplest 
manner by which this may be done is 
to use an indicating ammeter to ob- 
serve the amount of current consumed 
at various phases of the pumping cycle. 
If recording instruments can be made 
available, a “card” should be obtained 








that will divulge information concern- 
ing the well as accurately as other 
forms of dynamometers. 

Taking full advantage of this fea- 
ture, General American’s engineers are 
engaged in a study of individual well 
performance that should, when com- 
pleted, contribute valuable information 
concerning the pumping characteris- 
tics of East Texas wells. 

Aside from the value that will be 
derived from this extended study, the 
current consumption as indicated by 
2n ammeter is used to adjust individual 
wells as conditions vary. By this means 
it is possible to detect unbalanced loads 
and shift the counterbalances accord- 
ingly. Likewise, it is possible to study 
the relation of pump depth and produc- 
tivity index and adjust the pumping 
rate or change the depth at which the 
pump is set so that the best combina- 
tion may be obtained. 

As ammeter readings are made from 
time to time and adjustments are in- 
dicated, the engineer may avail himself 
cf several methods to effect a change 
in the pumping operation. The pump- 
ing stroke may, of course, be varicd. 
Strokes now being used on the various 
wells on the lease vary from 24 to 
54 in. in 10-in. intervals. Pumping 
speeds likewise may be varied; to effect 
a speed change in the motor drive, the 
size of the V-belt pulley on the motor 
shaft is altered. A new type pulley is 
being used that permits exchanging 
pulley sizes by merely removing three 
cap screws that secure the pulley rim, 
permitting a larger or smaller diameter 
pulley to be installed. 
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Fig. 4. On-off switch (in circle) on 
front of pumping unit facilitates 
cperation of motor 
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Refinery Practice for the 
Operating Man 





Vocational Class Proceedings in Refinery Engineering 








Review of Basic Principles of Cracking Reactions 


Foreword 


As a means of bringing to its readers 
information on the practical aspects of re- 
fining practice The Petroleum Engineer 
presents herewith the initial article of a 
series in which the proceedings of a voca- 
tional class in refinery engineering will be 
recorded. 

In completing the arrangements where- 
by the class discussion has been made avail- 
able, it was desired that the identity of the 
group remain anonymous. An effort has 
been made to preserve every feature of in- 
terest that would enable the reader to feel 
that he is, in effect, one of the class mem- 
bers. The material presented herewith rep- 
resents the transcribed notes of a steno- 
grapher. 

Better to acquaint the reader with the 
purpose and make-up of the group the fol- 
lowing information may be of interest. 

The members of the class are all em- 
ployees of the same refinery in Oklahoma. 
The size of the group is limited to 25 mem- 
bers, of which 20 are graduate engineers 
and the other five are high school gradu- 
ates who have devoted much of their spare 
time to the study of refining problems. 

These men by voluntary agreement 
among themselves decided in the fall of 
1938 to enter upon a course of study during 
the months of each winter in order that 
they could obtain a better understanding 
of some of the complicated advancements 
that are taking place in refining technol- 
ogy. Because the company with whom 
these men are employed acts only as an 
unofficial sponsor of the group, these men 
are to be commended for the spirit that 
has prompted their efforts. 

In addition to a meeting of the main 
group of 25 once each week, other meet- 
ings are held on another night of each 


Class Meeting No. | 

Leader: The outline has been given 
to you for the 12 week course cover- 
ing various factors in regard to crack- 
ing. Our text, “Conversion of Petro- 
leum” by Sachanen, covers, I believe, 
enough of the factors in cracking so 
that we can use it to advantage in 
our study. I do not propose to begin 
on the first page and read it like 
“Time” magazine, but merely to pick 
out various portions of the book for 
each lesson. For example, the author 
discusses chemistry for 100 pages of 
the book, and the book comprises 
about 400 pages. That would mean 
that we would, if we organized our 
course on the basis of the book, use 
25 percent of our time on the chem- 
ical reactions. I believe it would be 
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week by five study groups of five members 
each, broken down to facilitate discussion 
of the problems that are assigned by the 
main group leader. 


During the two winter sessions, 1938-39 
and 1939-40, the class reviewed fundamen- 
tal chemistry and other elements of refinery 
engineering, using a recognized text book’ 
as a guide. 

Ata meeting of the Executive Committee 
of three elected members, one of whom is 
the leader of the group, the following plan 
was formulated for the current winter's 
study: 

1. The class will be restricted to 25 reg- 
ular members, it being understood 
that visitors are welcome at all times. 
The class will be divided into 4 or 5 
study groups similar to last year’s 
organization except that more care 
will be taken in the proper assign- 
ment of the class to the various 
groups. 

3. The conduct of the classroom will be 
approximately the same as last year, 
with the first hour devoted primarily 
to working of problems previously 
assigned, whereas the second hour 
will be devoted to a theoretical dis- 
cussion and preparatory work for the 
next week's assignment. 

4. The course will run for 24 weeks, 
the first 12 weeks being devoted to 
cracking processes and the second 12 
weeks. to lube oil processes. An at- 
tempt will be made to develop these 
two refinery processes step by step 
from their simplest and earliest form 
to the latest modern developments 
that are known. 


tN 





‘Petroleum Refinery Engineering by W. L. Nel- 
son. McGraw-Hill Book Company, Inc., New 
Yor, MN. ¥. 





much better if we would take the 
chemical reactions and try to fit them 
to the processing as the Guestions 
arise, and as we need to know the why 
and wherefore. This afternoon one of 
the members of the class brought out 
a point that I would like to hear re- 
peated to the class. 

Pupil: Perhaps you are referring to 
my saying that we will get the maxi- 
mum amount of benefit out of our 
studies here if we can make chemistry 
a vital, living force and more than 
just dull statistics. 

Leader: That’s right, and I believe 
we can succeed in making this work 
interesting if all the members of the 
class will coéperate. 

There are some of the members here 
who are going to be at a disadvantage 


The following is an outline of the first 
12 weeks’ study: 

First Week: Class organization and re- 
view of cracking chemistry. Second Week: 
Study of simplified cracking flow diagrams 
and functional explanation. Third Week: 
Study of time and temperature factors. 
Fourth Week: Completion of previous 
week’s work and study of the pressure 
factor. Fifth Week: Methods and schemes 
used to control time, temperature, and 
pressure. Sixth Week: Continuation of 
Fifth Week’s subject. Seventh Week: Ef- 
fect of charging stocks on yield and quality 
of gasoline and other products. Eighth 
Week: Use of catalysts. Ninth Week: Ef- 
fect of quench and recycle stocks. Tenth 
W eek: Combination of cracking factors to 
make reforming, viscosity breaking, and 
coking operation. Eleventh W eek: Study of 
dehydrogenation, polymerization, and other 
new thermal operations. Twelfth Week: 
Study of catalytic cracking processes. 

At the first meeting the class voted to 
procure individual copies of a recently 
published text’ as a guide for the study of 
cracking. 

All blackboard sketches and other illus- 
trative material have been reproduced as 
accurately as possible to enable the reader 
to follow the discussion. 

The study group, recognizing that many 
of the points are controversial and that 
data, in some instances, are incomplete, 
will heartily welcome any comments that 
the reader may wish to offer. Communica- 
tions to the group may be sent to THE 
PETROLEUM ENGINEER, P. O. Box 
1589, Dallas, Texas. 





2Conversion of Petroleum by A. N. Sachanen. 
Reinhold Publishing Corporation, New York, 
 < 


iN. 


due to the fact that they have not 
been in the class during preceding 
years, and I hope that the study will 
not get so far out of their range that 
it won’t be interesting. We shall try 
to maintain your interest, but we are 
not going to guarantee to keep the 
speed of the class on a level with the 
understanding of these new members. 
The tempo of the class will be more 
to the upper half of the class. We 
have found that this method gives us 
more informative lessons and keeps 
everybody much more interested. You 
are not going to be graded at the end, 
so it doesn’t matter. 

“Now, what are the fundamental 
types of hydrocarbons with which we 


*This discussion is based on “‘Conversion of 
Petroleum'’ by Sachanen, pp. 1-38, inclusive 
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shall be concerned in our cracking 
problems? These may be listed as fol- 
lows: 

1. Paraffins 

2. Olefins 

3. Naphthenes 

4. Aromatics 
In order to establish an orderly under- 
standing of these four different types, 
let us write the formulas in the usual 
manner to illustrate the positions and 
attachments of the carbon molecules: 


Pt dit dd 


Se ae ee ae 


1 | — | Jf 
. - ry ‘7 (2) ‘ 
| 


eS one ee Oe ome of oa 


It t tI 


| 
Cc 
/\\ 
a 
| | — Cyclohexane(3) 
_ eo 
ds 
Cc 
| 
| 
ot Me. 
| — Benzene . (4) 


It will be noted that all molecules 
are of six carbon atoms listed in order 
of decreasing hydrogen content and 
that the symbols for hydrogen have 
been omitted, merely to save time in 
writing the expressions. In other words, 
each connecting link indicates that an 
H is attached, although it isn’t shown. 

Does the double bond in equation 
(2) mean that the chemical compound 
is stronger at this point or weaker? 


Pupil: Weaker. 


Leader: That doesn’t sound right, 
does it? One of these bonds is not very 
tightly hooked on. One organic chem- 
istry course we studied in school used 
to make us show one bond as a dotted 
line to indicate strong reactivity. 
What is the name of this compound 
[pointing to equation (2) ]? 

Pupil: Hexene 1. 


Leader: Now, the naphthene [point- 
ing to equation (3) ]. It also has six 
carbon atoms, doesn’t it? Remember, 
whenever we do not put the symbol H 
on the bond, that doesn’t mean there 
isn’t a hydrogen on the end; it means 
we are merely being too lazy to put 
it on. 





tThese figures indicate the number of carbon 
atoms. 
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In this case, you will notice that 
the carbon atom is hooked to another 
carbon; that two of the valences of 
the carbon atom are satisfied by other 
carbon atoms, but not in the same 
manner as in the unsaturates. What 
about the chemical stability of this 
particularly hydrocarbon? 


Pupil: Stability is good. 
Leader: How does it compare with 
a saturate? 


Normal Hexane . . . . (1) 


Normal Hexene . . . . (2) 


Pupil: It is slightly less stable. 

Leader: Is it less stable on this par- 
ticular compound (cyclohexane) or as 
a class? 

Pupil: As a class. 

Leader: Would you say that this 


| | | 

oil con al seal pall analy ame cll 
| ] | | | 
| | 


[again pointing to equation (3) ] was 
less stable than a normal paraffin 
hydrocarbon with a longer chain? 

Pupil: No, the longer chain would 
be less stable. 

Leader: Yes, but if you extended 
the parafin hydrocarbon to a 15- 
or 20-carbon chain, the cyclohexane 
would then be more stable. Now the 
aromatics; what is the name of this 
[pointing to equation (4) ]? 

Pupil: It looks just like cyclo- 
hexane except that it has an alternate 
double bond. It is termed benzene. 

Leader: What is its relative chem- 
ical stability? 

Pupil: It has much less resistance. 

Leader: How does it compare to the 
olefin? 

Pupil: It is more stable than the 
olefin. 

Leader: In summarizing the effect 
of cracking on the various classes of 
hydrocarbons, we can make the fol- 
lowing generalized statements: 

The paraffinic group is most sus- 
ceptible of all the hydrocarbon groups 
to cracking, which means that these 
compounds are decomposed at a lower 
temperature than the other hydro- 
carbon groups. It is further less well- 
established that in the primary crack- 
ing reaction, the hydrocarbon breaks 
near the middle of the molecule. The 
cyclic or ring compounds have gen- 
erally greater stability than the paraf- 
finic or straight chain carbons, with 































the aromatics more stable than the 
naphthenics. 

Having made this brief outline, the 
rest of the evening’s discussion will be 
confined merely to the reactions of 
the paraffin hydrocarbon. The olefin is 
not found very much in crude oil. Is 
that right? (Voice from class: Yes.) 
They ordinarily are formed as the re- 
sult of cracking a paraffin. How about 
the naphthene? This is one of the 
natural compounds found in crude oil. 
How about aromatics? They are also 
mostly formed by the cracking of the 
olefins so that the chances are that 
if we begin to understand how the 
paraffins act, we shall be able to go on 
to these other compounds without 
much difficulty. We will just drop the 
more complicated three classifications 
and take the plain paraffin. Why is 
there cracking? Under what laws of 
nature is cracking possible? 

Pupil: You mean by heat? 


Leader: Before answering that, 
perhaps we had better put down the 
chemical reaction first. Maybe that 
will help. [See equation (5).] 


| | | ] | | 


—C—C—C—+-—C-C=C.. (5) 


| | Ree 

In this reaction, where will the 
cracking be most apt to take place? 
As written, that is at least a probable 
and possible cracking reaction, isn’t 
it? That we would crack normal hex- 
ane and we would get butene and 
ethane. How does this occur? 

Pupil: Increase in temperature of the 
chemical reactions immediately be- 
comes more pronounced. The carbons 
break their bonds. 

Leader: Then this reaction has to oc- 
cur under certain specified conditions. 
Would you apply heat or work? 

Pupil: Work. 

Leader: But you can express this en- 
ergy as heat. You really add the ther- 
modynamic symbol AF° (see Sach- 
anen, p. 11) to this hydrocarbon to 
get that reaction. Then the cracking 
reaction should be considered under the 
laws of thermodynamics; which law? 

Pupil: The first one. 

Leader: Which is the first one? 


Pupil: “‘Lost” energies merely change 
from one form to another and are not 
really lost. 

Leader: In a change of state, no en- 
ergy can be gained or lost—is that the 
idea? Well, you are changing this mole- 
cule into two or three other molecules 
by the addition of heat; then there 
must be more energy in the final prod- 
ucts. 

Pupil: No. 

Leader: Well, then what happens to 
the energy? 


THE PETROLEUM ENGINEER, JAN., 1941 

















Pupil: It is retained in a new com- 
pound form. 

Leader: And doesn’t that give off 
heat? What is the cracking reaction? 
Does it gain or lose heat? 

Pupil: Gains heat. 

Leader: In other words, you can’t 
get out of the cracking reaction the 
amount of heat you put in? 

Pupil: Yes. 

Leader: You added heat to hexane 
and yielded other products, butene and 
ethane, and there was heat absorbed in 
that reaction; therefore, these products 
must have more energy than the orig- 
inal stock—is that right? 

Pupil: Yes. 

Leader: What does that mean? 

Pupil: Heat of decomposition is in- 
cluded in the products of the cracking 
reaction. 

Leader: Does this give you any clue 
—is that any basis for approaching the 
study of cracking operations? 

Pupil: Some of the energy was given 
off as heat, but it hasn’t been lost or 
given up. 

Leader: Would you get more energy 
out of butene and ethane than out of 
hexane? 

Pupil: It’s according to the way 
they are used. 

Leader: In the discussion of heat of 
decomposition, or heat of formation, 
you may arrive at these values by com- 
paring the heating values of the prod- 
ucts yielded from a cracking reaction; 
for example, by comparing the heat- 
ing value of hexane with the combined 
heating values of two products, butene 
and ethane, which may be yielded from 
the cracking of hexane, we can arrive 
at the heat required to convert hexane 
into butene and ethane. If we know 
the reaction that takes place, it is pos- 
sible to calculate the heat required to 
conduct this reaction. 

Pupil: You get more energy out of 
the two products than you would out 
of the n-hexane. 


2nd Pupil: Wouldn’t you take the 
sum of the heating values on one side 
plus the heating values on the other? 


Leader: We are not going to lose any 
heat or energy in this reaction. We're 
merely changing it. What do you 
think? Do you believe that those prod- 
ucts will yield a greater amount of 
energy than is in the starting mate- 
rial? 

Pupil: If there is endothermic reac- 
tion there, then there is energy ab- 
sorbed by this process and then when 
you reverse that or tear those up, you 
will get more heat out of the butene 
and ethane than you will from the 
n-hexane. You do not lose energy in 
the reaction; in other words, all the 
energy that goes into a still comes out 
in one form or another; either through 
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the flue gas or the product manufac- 
tured. 

2nd Pupil: The heat of combustion 
of the product formed will be equiva- 
lent to the heat of combustion of the 
product cracked plus the heat added. 


Leader: Let us put another arrow in 
equation (5) (¢—*) indicating a 
reversible reaction. That would indi- 
cate that this reaction is in equilibrium, 
but in order for this reaction to go in 
the reverse direction, we have to add 
energy and the temperature remains 
the same. It is an isothermic reaction. 
The temperature on the left side of 
the reaction is the same as the temper- 
ature on the right side, but we have 
added extra heat so that the products 
on the right at this temperature must 
have more energy than the products on 
the left at the same temperature. 

If you increase the amount of heat 
on the left side of the reaction, will 
that change the products on the right? 
All right, then, we should be able, on 
this basis, to predict from the amount 
of heat we add what the products will 
be. Is that right? Or if you know what 
you want to make and know what you 
want to crack, you can take the differ- 
ence in heats of combustion between 
the two and know what you have to 
add. What effect will more heat have 
on this product? 

Pupil: It will cause additional crack- 
ing. 

Leader: \t will drive the reaction 
further, to make elemental carbon and 
hydrogen. The ultimate here is that 
we shall get carbon and hydrogen, and 
by the proper application of heat and 
addition of the correct amount of heat, 
we can control the cracking reaction. 
Is that right? Well, is everybody happy 
about this now? 

Pupil: 1 think we might be able to 
control it up to a certain point, but 
beyond that we wouldn’t be able to. 

Leader: The application of heat to 
the hydrocarbon is a determining fac- 
tor in the simple conversion of petro- 
leum. What method is used in order 
to predict these reactions and the prod- 
ucts? Has any work been done along 
that line? 

Pupil: A great deal of work has been 
done. 

Leader: 1s it of any practical value, 
do you believe? 

Pupil: Yes. 

Leader: Sachanen has an equation, 
shown on page 11 of the text. This is 
credited to Thomas, Egloff and Mor- 
rell: 

AF° = 10,550 — 5.890” + 25.2 
i =) a a a ae ee |) 
That expresses the free energy or 
formation of m-parafiin hydrocarbons 
in the gaseous state. The » refers to the 
number of carbon atoms and the T to 
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absolute temperature. AF° is the free 
energy of formation. This is the same 
symbol we had before, which designates 
the free energy of formation from the 
elemental state. Now by reference to 
the text, you will find that there are a 
great many other formulas that look 
very much like that for each individual 
reaction. What is the significance of 
that formula, do you believe? 

Pupil: You mean practically? It will 
give the difference in heat require- 
ments for cracking various charging 
stocks. Begin with the naphtha for re- 
forming or, say, residuum for cracking 
and it will give an idea regarding the 
heat or temperature required. 

Leader: How would this be ex- 
pressed? In calories? 

Pupil: Well, practically—in B.t.u.’s 
or calories. 

Leader: 1s that a positive or a nega- 
tive reaction? 

Pupil: That would depend upon the 
temperature and the number of car- 
bon atoms. 

Leader: What would be the signifi- 
cance of the minus sign in equation 
(6)? What would that indicate? 

Pupil: It would indicate that heat 
was being given off in formation. 

Leader: Would that indicate that 
there was sufficient energy to form the 
hydrocarbons? 

Pupil: If the whole thing were 
minus. 

Leader: What would it mean if it 
were a positive sign instead of a nega- 
tive? 

Pupil: It would require that much 
heat to form it. 

Leader: What, then, would be the 
significance if it were zero? Would 
that represent a condition of equilib- 
rium? 

Pupil: Yes. 

Leader: In other words, if you would 
make a substitution in this formula 
[equation (6) ] which would cause the 
equation to be zero, this temperature 
condition would be the minimum tem- 
perature at which cracking would be 
likely to take place? 

Pupil: To keep it all clear, isn’t that 
formula beginning with the elemental 
material and building to the hydrocar- 
bon the exact opposite of cracking? 

Leader: Yes, but it is a matter of 
understanding the meaning of plus or 
minus values.* All right, then, equa- 
tion (6) expresses the amount of en- 
ergy required to form the hydrocarbon 
from the free molecule. If we should 
substitute in this equation so that it 
would come out zero, that would be 
the temperature at which the cracking 
reaction or this formation might be- 
gin. Is that right? Well, now here is 


*See Sachanen, p. 14 for clarification of plus 
and minus values of free energy equations. 
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an interesting thing. Sachanen gives a 
table of zero-free energy values. These 
are elemental: 


Debydro- Decompo- 
genation sition 
temperature, °F. temperature, °F. 
Ethane 1448 
n-Butane 1196 599 
n-Decane 1033 498 
n-Eicosane 831 378 


Does anyone know how many car- 
bon atoms in eicosane? 

Pupil: Twenty carbon atoms. 

Leader: The first column shows the 
zero-free energy values for the equa- 
tion that represents dehydrogenation 
and the other column, the zero-free 
energy values for decomposition. 

Pupil: The table shows no value for 
decomposition of ethane; you can’t de- 
compose ethane to two compounds that 
contain carbon-deficient hydrocarbons. 

Leader: You can’t crack ethane 
without yielding a pure element. That 
is dehydrogenation. 

Pupil: The larger molecules are the 
easiest to crack. 

Leader: It shows one thing: That the 
lighter molecules require greater tem- 
perature for decomposition. It shows, 
just as in our discussion of equation 
(6), that the elemental breakdown re- 
quires more heat or energy than the 
simple cracking reactions. It also shows 
one rather interesting thing to me, and 
that is that normal decane at 500° is 
in a state of equilibrium insofar as the 
cracking tendency is concerned. Sach- 
anen mentions here in the text that 
ethane is very difficult to crack. 

Pupil: Does he give any pressure? 

Leader: What difference does pres- 
sure make? Would pressure retard the 
reaction? Or increase it? 

Pupil: Increase it. 

Leader: Why? 

Pupil: You use pressure to increase 
reaction. 

Leader: Well, I’ve got the advantage 
of having studied my lesson, which the 
rest of you could not do since the texts 
have not yet arrived. According to the 
author, the only advantage of pressure 
is based on the economics of the equip- 
ment. Merely the size, mass, and bulk 
of the equipment. 


Pupil: Every once in a while some 
other author wants to take exception 
to that, too. 


Leader: Well, we do not have to ac- 
cept the text, but we are going to have 
to take Sachanen’s arguments and 
accept them or else find better ones. 

Pupil: In other words, for hexane— 
you start out with one volume of gas 
and crack that to ethylene and hydro- 
gen and on doubling the pressure, will 
it start back in the direction of ethane? 

Leader: You mean you can force the 
reaction by pressure? 


Pupil: Yes. 
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Leader: When you are at the equi- 
librium you can change it. 

(Note to readers of The Petroleum Engineer: 
The members of the study group would appre- 
ciate information on the reversibility of the 
cracking reactions.) 


Pupil: Do you mean that when it 
passed the critical point that the size 
of the molecule wouldn’t make any 
difference—that you would have the 
same volume anyway? 

Leader: 1 can’t see how pressure 
would have any effect except that as 
you take a particular gaseous mixture 
and increase the pressure you would 
also increase the temperature. That 
would be the only effect, the change in 
temperature. 

Pupil: That’s all that can take place 
in the gaseous state, isn’t it? 

Leader: These reactions discussed 
have all been in the gaseous state. We 
really are getting a little ahead of our 
discussion anyway, and that is one of 
the technical discussions that IT wanted 
to carry on in connection with equip- 
ment. I believe we can discuss more 
intelligently and perhaps reach better 
conclusions on the matter of changes 
in state if we consider them at the same 
time we discuss the actual processes. 

Our discussion thus far represents 
the introduction to the cracking re- 
actions. It isn’t so much chemistry as 
it is thermodynamics. In other words, 
you have a chemical reaction explained 
by thermodynamics. The recently pub- 
licized Polyform process involves a 
great many angles along this same line. 
What T mean is that the process is ap- 
parently based on a thorough under- 
standing and knowledge of these very 
principles we have discussed. 

Pupil: It would take quite an elab- 
orate analysis of the product to be 
cracked to know what you are doing, 
wouldn’t it? 

Leader: That is one reason why Phil- 
lips Petroleum Company in their neo- 
hexane plant have done so well; they 
were not using an indiscriminate batch 
of hydrocarbons. They actually began 
work on a pure compound and devel- 
oped the process on theory. The Gulf 
polyform operation is an effort to ap- 
ply general formulas to the bulk or 
mass of hydrocarbons working in the 
gaseous phase. I don’t think there is 
any question but that cracking today 
is being developed along these lines. | 
do not believe that there is so much 
cut-and-try development as formerly. 
They are analyzing their reactions and 
predicting what might happen and try- 
ing it out and perhaps by combination 
of theory and practice working out a 
finished process. 

Pupil: Don’t you think the cut-and- 
try method is still prevalent on longer 
chain molecules? 

Leader: Yes, the Gulf polyform unit 
operates on definite minimum and 











maximum requirements of C, and C, 
compounds for correct equilibrium 
conditions. That was probably a cut- 
and-try method, but I imagine they 
also applied a great deal of theory to it. 

Pupil: In cracking the longer chain 
compounds, they know now how to 
reduce to the simpler ones and then, 
using these simpler ones, get more pre- 
cise results. There is no such thing as 
passing something through a still once 
and calling it finished. 


Leader: 1 should like to read from 
p. 38 of Sachanen “Summary of Crack- 
ing Reactions of Paraffins” (Reading) : 

“On the basis of the foregoing para- 
graphs, the most probable cracking re- 
actions of paraffins are: splitting de- 
composition, forming a paraffin and an 
olefin, and dehydrogenation, forming 
the olefin of the same carbon number. 
The probability of dehydrogenation de- 
creases with increasing molecular 
weight of the paraffin. The high molec- 
ular weight paraffins for the most part 
undergo various carbon-carbon split- 
ting decomposition reactions, the rup- 
ture of the chain taking place at 
various carbon-carbon bonds, but most 
frequently in the middle of the chain. 


“The partial alkylation of paraffins 
with olefins at high temperatures may 
take place under sufficiently high pres- 
sures. The isomerization of paraffins is 
improbable in the non-catalytic proc- 
ess. 

“These processes are the primary de- 
composition reactions of the paraffins. 
A series of secondary reactions follows 
the primary reactions, and these in- 
volve the formation of low molecular 
weight paraffins and olefins. The former 
are mostly decomposed further or par- 
tially alkylated, if the pressure is high. 
The olefins are either polymerized or 
further decomposed. depending on the 
conditions of cracking. On the other 
hand, they may be transformed into 
nanthenes or aromatics.” 

For next week, I have chosen Chap- 
ter 4, “Basic Principles of Cracking 
Equipment.” Take pages 225 to 248, 
and in conjunction with that, let’s re- 
view these cracking reactions of paraf- 
fin hydrocarbons, pages 9 to 38. In 
connection with the lesson, I should 
like to have each member of the class 
trace the evolutionary steps in cracking 
design. What we shall try to do is be- 
gin where the industry began 50 years 
ago at the beginning of modern crack- 
ing. We shall attempt to trace the steps 
that were taken to improve the opera- 
tion and process. I should like to have 
you also make a flow sheet of facilities 
to obtain a high liquid gasoline yield 
from 26° A.P.I. Kansas residuum. 

Epitor’s Note: Proceedings of additional 


class meetings will appear in subsequent issues 
of The Petroleum Engineer. 
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Exposed area of producing 
formation may be materially 
greater when acid is used 
to remove cement behind 
casing or liner. 


Acid-Soluble Cement As 


Increasing Flow Through 
Gun-Perforations 


HE practice of cementing a liner 
+ be casing string through a pro- 
ductive zone and then gun-perforating 
to admit the flow of oil into the hole 
is now widely recognized as an effec- 
tive means of well completion under 
certain conditions. Also, the use of 
gun-perforating to open-up a zone 
previously cemented-off has been a 
successful procedure. The bullets shot 
by the gun quite evidently pierce the 
pipe and the surrounding encasement 
of cement and provide openings for 
the oil to enter the liner or casing. 
To assure an unobstructed passageway 
through the shot holes, however, and 
thus increase the effectiveness of the 
shot, an acid-soluble cement has _re- 
cently been employed in cementing the 
pipe in a number of wells in Cali- 
fornia. 


The acid-soluble cement is made by 
mixing approximately equal parts of 
any type oil-well or Portland cement 
with a specially prepared calcium car- 
bonate. The physical properties of the 
resulting cement are governed by the 
characteristics of the calcium carbon- 
ate. The latter chemical differs con- 
siderably from that now being used 
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for conditioning mud fluid prior to 
acid treatment for removal of the mud 
sheath from the wall of a producing 
sand. This product was developed by 
Frank Dieterich, research chemist of 
Los Angeles, and the jobs performed 
to date have been done under the 
supervision of J. Kenneth Kennelly, 
chemical engineer for International 
Cementers, Inc. 


In developing the calcium carbonate 
best suited for making acid-soluble ce- 
ment the objective, of course, was to 
produce a cement comparable to the 
neat cement now being employed for 
specific purposes, the actual kind of 
cement required (an oil-well or con- 
struction cement of desired type) 
being mixed with the calcium car- 
bonate. Numerous tests were made be- 
fore the cement was used in actually 
cementing a well and the general phys- 
ical characteristics disclosed are indi- 
cated by Table 1. The tests also 
showed less shrinkage during setting 
as compared to neat cement. A com- 
parison with one type of oil-well ce- 
ment is shown in Table 2. The solu- 
bility in acid is given graphically in 
Fig. 1. 


P 444.) 





An Aid In 


Although evidence is still lacking 
on which to base definite requirements 
concerning the strength of cement for 
different oil-well jobs, a reduction in 
shrinkage is always desirable as excess 
shrinkage not only may cause cracking 
but will tend to weaken the bond be- 
tween the cement encasement and the 
wall of the hole. The shattering of the 
cement around the pipe by the action 
of the tools going in and out of the 
hole is believed by some engineers to 
be a frequent occurrence, particularly 
when the clearance is small; and it is 
asserted that tests have indicated the 
acid-soluble cement to show less shat- 
ter than neat cement. Another factor 
that may have an influence on the 
success of a cement job is the scouring 
effect on the walls of the hole that 
probably accompanies the abrasive ac- 
tion caused by the calcium carbonate 
in the slurry. 

The quantity of set cement that can 
be dissolved with any unit volume of 
acid is fixed and depends on the area 
of contact of the acid and the cement. 
The amount of cement dissolved is 
therefore less when the area of contact 
is small than when the area of contact 
is large, and as the acid spends itself 
a protective coating is formed on the 
cement that inhibits further action. 
When acidizing via a hole through this 
cement there is thus no danger of the 
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Fig. 1. Relative solubilities of acid- 
soluble cement vs. neat cement in 
hydrochloric acid 





action of the acid extending to a point 
where the effectiveness of the cement 
as a water shut-off will be impaired. 
In fact, the shot hole may not be en- 
larged to any great extent but it will 
be cleaned-out to the sand and any 
clogging by cement that has been 
shattered by the shot will be removed. 
Considering further the shut-off prop- 
erties of the cement, tests have shown 
that the acid-soluble cement stands up 
as well in the presence of sulphate or 
salt water as neat cement of the same 
make and type as that mixed with the 
calcium carbonate. 

Mixing of the calcium carbonate 
with the cement is done at the well 
with two cutting boards, one for the 
cement and the other for the special 
calcium carbonate. As when using any 
kind of cement, the amount of water 
may vary with the requirements of 
the job. On the jobs that have been 
done to date the slurrys have averaged 
approximately 118 lb. per cu. ft. 
(16.75 lb. per gal.) and the thicken- 
ing rate has been about the same as 
that of a 40 percent neat slurry. 

The thickening time rate of acid- 
soluble cement slurry is shown in 
Fig. 2. 

Several different kinds of jobs have 


been performed with the acid-soluble 
cement. In most cases the acidizing 
of the shot holes has been done at the 
time of or immediately following the 
gun-perforating operation; but in some 
cases the well has merely been gun- 
perforated. The acid-soluble cement 
was employed in such cases to provide 
for acidizing at a later date when 
production declined. The various types 
of jobs are illustrated by the accom- 
panying drawings. 

In the well illustrated in Fig. 3 a 
blank string of 6-in. casing was run 
to bottom at a depth of 3191 ft. and 
cemented through four oil sands, 110 
sacks of acid-soluble cement (made of 
slow-set cement and special calcium 
carbonate) being used for the job. 
Tubing was run to bottom and the 
casing was filled to the 2010-ft. depth 
with a chemical plug consisting of 
water to which sufficient calcium 
chloride was added to bring the spe- 
cific gravity of the liquid to 1.08 or 
more. This chemical plug is generally 
known as “heavy water” and the ad- 
mixture is termed a_ water-soluble 
weight material. Acid was then spotted 
above the chemical plug to extend to 
the top of the uppermost sand at a 
depth of 1960 ft. With the acid in 
place the pipe and cement were gun- 
perforated. As the pipe and cement 
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Fig. 2. Typical thickening time graph 
for acid-soluble cement 
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TABLE | 
Physical Characteristics 
Tensile Compressive 
? strength, Ib. per strength, Ib. per Thickening Time 
Time Sq. in. $q. in. (40-0z. pull) 
Acid-soluble cement made with modified oil-well cement 
Slurry 130 min. 
1 Day 393 2609 
3 Days 403 3228 
7 Days 602 4081 
Acid-soluble cement made with construction cement 
Slurry 86 min. 
1 Day 318 2210 
3 Days 346 2778 
7 Days 375 3165 
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Fig. 3. Hole prepared for a 
ating to admit acid to a lower zone 
after upper zone has been treated 





are being penetrated with the gun 
firing in an acid-filled hole, the acid 
follows the bullet and it is believed 
that this method of acidizing the ce- 
ment through the bullet hole is most 
effective. 


The hole above the chemical plug 
was then washed with a pressure 
washer and the well tested for a few 
days. After this test was completed 
tubing was run to a depth of 2460 ft. 
to circulate oi! and thus displace the 
water plug through and above the 
second zone. Acid was then spotted 
opposite the second zone so that the 
sequence of liquids in the hole from 
the bottom up was (1) heavy water 
to the bottom of the second zone (2) 
acid through this zone, and (3) oil 
above and through the zone previously 
tested. The second zone was then gun- 
perforated. The same procedure was 
followed with the third and fourth 


sands below. 


A limestone-mud fluid was used in 
drilling the bottom portion of the well 
shown in Fig. 4 so that the perforated 
section of the 654-in. casing and the 
sand opposite the perforations could 
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Fig. 4. Hole prepared for gun-perfor- 
ating to admit acid to upper zone 





be acidized for removal of the mud. 
In cementing the casing 250 sacks 
of acid-soluble cement was used to 
cement above the perforated section 
of pipe and through an oil sand above. 
After the perforated section of pipe 
had been cleaned-out by acidizing, the 
well was completed for a test. 

The hole was then filled with a gel 
plug from bottom to 2801 ft. and 
with heavy water from 2801 ft. to 
2350 ft. The gel plug protected the 
oil sand from water and acid as it 
solidified when placed in the hole. This 
type of plug returns to liquid form 
after a predetermined period, in this 
case 36 hours, due to bacterial action 
on the material in the plug. Acid was 
spotted opposite the upper oil sand 
from 2350 ft. to 2290 ft. and the 
pipe and cement were gun-perforated 
to test this sand. The well was then 
washed and completed to produce 
from both sands. 

In another well recently completed, 
130 sacks of acid-soluble cement were 
used to cement a blank string of 
5'-in. liner for approximately 1500 
ft. from bottom at 7400 ft. This well 
was gun-perforated at a lower pro- 
ducing zone near bottom without the 
use of acid and the well thus com- 
pleted. These gun perforations can be 
acidized when necessary and upper 
zones, now cemented-off, can be gun- 
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perforated and acidized at a later date. 

There are cases where it may be 
desired to have a portion of the ce- 
ment behind the pipe acid-soluble and 
the remainder neat cement. In one well 
drilled to a depth of 5760 ft. with 
7 %¥-in. hole, a combination 51'4-in. 
string was perforated from 5680 ft. 
to bottom and the cement was placed 
above the perforations. The cement 
was to extend to approximately 2800 
ft. but only the 600 ft. above the 
perforated section was to be gun- 
perforated. Three hundred sacks of 
neat cement were first pumped in and 
this was followed by 100 sacks of 
acid-soluble cement without interrupt- 
ing the cementing operation. The neat 
cement was a modified oil-well cement 
and the cement used with the special 
calcium carbonate was a special oil- 
well cement. The acid-soluble cement 
was estimated to extend from 5680 
ft. to 4880 ft. The hole is to be filled 
with acid from bottom at 5760 ft. to 
4880 ft. and the pipe gun-perforated 
above the perforated section. 


Another example of the application 





TABLE 2 


Shrinkage 
Contraction in percent of 
length of standard expan- 
sion bar. Acid-soluble ce- 
ment made with oil-well 


cement. 

Acid-solubl< Neat 

Time cement cement 
1 Day 0.007 0.009 
3 Days 0.073 0.118 
5 Days 0.137 0.198 
7 Days 0.161 0,243 
8 Days 0.170 0.258 











of acid-soluble cement has been in ce- 
menting liner with perforated sections 
where the cement necessarily came 
down over the face of the formation 
behind the perforated portion of the 
pipe. The acid in these cases was 
placed so as to act on the cement 
through the perforations but not be- 
hind the blank sections of the liner 
where the cement served to shut-off 
water. There will probably be various 
applications of this type of cement for 
purposes not indicated by the jobs per- 
formed to date but, because they have 
not yet been tried, these will not be 
discussed here. 
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Showing the hopper in which the calcium carbonate and cement are mixed 
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Service Records Indicate 
Value of Horizontal Return 


Boilers Equipped With 
Water Wall Tubes 


Need for greater efficiency in small 

steam plants stimulated new design 

—First cost and increased steam pro- 
duction rates are favorable 


By F.L. KALLAM 


President, Industrial Engineers, Inc. 


HE spectacular innovations in 

water-tube boiler design of recent 
years have practically eliminated the 
horizontal return tubular type from 
mention in the literature. Actually, 
however, this type of boiler continues 
to lead in total number of installations 
and total generating capacity. 

The field that the horizontal return 
tubular boiler still dominates, and for 
which it is particularly suited, is that 
of the small industrial power or heat- 
ing plant. By reason of the size limita- 
tion of this boiler, no unit is ever espe- 
cially designed for a particular plant 
service. They have always been manu- 
factured in standard sizes and in large 
quantities that make prices favorable, 
and have been accepted, installed, and 
operated as they were. For these 
reasons, the horizontal return tubular 
boiler has received little design consid- 
eration during the last 30 years and so 
continues to wear the same old fa- 
miliar suit of clothes. 

Now, however, even the small in- 
dustrial plant can no longer tolerate 
the 60-65 percent boiler and furnace 
efficiency so common in 1930. Yet the 
fuel burning practices and _ super- 
equipment of large plants cannot 
often be utilized because of the high 
initial cost and because expert skill 
for operation is not available in the 
smaller plant. In an effort to obtain 
“more steam from less boiler” in the 
small plant, at reasonable cost and 
simplicity, a design has been developed 
in which the conventional horizontal 
return tubular boiler has been supple- 
mented with water walls. This design 
has proved exceptionally successful in 
14 installations in the oil refining in- 
dustry, the oldest of which has been 
in continuous 24-hour service for 
more than ten years. 

All installations have been 150-lb., 
150-hp. units with 72-in. diameter by 
18-ft. long shells, containing eighty- 


four 31 -in. O.D. by 11-gauge tubes, 
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F. L. KALLAM 


received an A.B. degree from Stan- 
ford University in 1921 and an M.E. 
degree from the same school the fol- 
lowing year — His affiliations with 
various companies connected with 
the petroleum industry, given chrono- 
logically, follow: engineer, C. F. Braun 
and Company, 1923; gas engineer, 
Shell Oil Company, Inc., 1924; con- 
struction engineer, Pan American Pe- 
troleum Company, 1925; construction 
engineer, Shell Oil Company, Inc., 
1926; superintendent, Mutual Gaso- 
line Company, 1927; in charge of 
petroleum research and development, 
Southwestern Engineering Corpora- 
tion, 1928-30; chief engineer, Natural 
Gasoline Department, Foster Wheeler 
Corporation, 1931-33, and in 1934 
founded Industrial Engineers, Inc., 
Los Angeles, California, of which he 
is president—Is holder of 8 U. S. 
patents on methods of vapor-pressure 
control and manufacture of natural 
gasoline—Has written more than 70 
published papers and articles on sub- 
jects pertaining to manufacture of 
natural gasoline and kindred sub- 
jects—Is co-author with A. F. Semino 
of book entitled ‘Correct Design and 
Operation of Heat Exchangers.” 

















Fig. |. Front of boilers showing 4-in. 
piping to water-wall headers 
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affording 1488 sq. ft. of heating sur- 
face. Each boiler is suspended 8 ft. 
above the furnace floor by special steel 
structural members that also support 
the 36-in. dia. by 80-ft. steel stack. 

Each boiler is placed in a separate 
brick setting, consisting of 18-in. walls 
made up of 9-in. fire brick. The rear 
arch is of flat design, using special 
iron tee-bars to support the fire brick. 
Foundation for the structural steel 
supports and brick walls is of rein- 
forced concrete protected from the 
furnace heat by fire brick. The furn- 
ace floor is air-cooled by the use of tile 
ducts whereby secondary air for the 
burners is taken from outside the rear 
of the boiler setting. 

Burners are arranged through the 
front wall in a double bank of three, 
and are designed to use 1500 B.t.u. 
fuel gas. 

As shown in Fig. 1, the boiler is 
fitted with special 4-in. downcomer 
piping leading from the lower portion 
of the front tube sheet, through the 
smoke-box extension, and terminating 
in two water wall headers situated out- 
side the setting. These headers are 
square in cross-section and each is pro- 
vided with handhole plugs opposite 
the water wall tubes terminating in 
each header. The tubes are rolled into 
the headers through these handholes, 
which also serve as inspection and 
clean-out openings. 

The water wall tubes terminate in 
similar headers situated at the rear of 
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Fig. 2. The water-wall headers at the 
rear of the boiler are at a higher 
elevation than the front headers 
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the boiler as shown in Fig. 2. As will 
be noted, these two headers are at a 
higher elevation than those in front, 
and are attached to the boiler shell by 
means of curved upcomer piping. 
These 5-in. upcomers are connected 
into the boiler above the top row of 
tubes approximately 5 ft. from the 
rear tube sheet. As is apparent from 
the relative position of the headers, the 
water wall tubes are inclined from 
front to back at an angle of 9 deg. 
with the horizontal, and are bent only 
at their ends to facilitate rolling into 
the headers. All upcomers, down- 
comers, and headers are appropriately 
insulated. The water circulates through 
the walls by thermo-syphon effect 
from front to rear. 

Fig. 3 is a view within the combus- 
tion space looking toward the burners 
in the front wall. The water wall 
tubes can be seen entering the furnace 
through this wall from the down- 
comer headers in the front. Water wall 
tubes are of ordinary carbon steel, 
3-in. O.D. by 9-ga., and are placed 
1 in. from the side walls, the total 
outside surface being 179 sq. ft. 


The rear end of the furnace setting 
showing the protection pier for the 
blow-off piping can be seen in Fig. 4. 
The inclination of the water wall tubes 
is plainly evident in this view. The 
tubes pass through the rear wall to 
the headers shown in Fig. 2. 


Attention is called to the perfect 
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condition of the furnace walls, shown 
in Figs. 3 and 4, which are typical for 
this design of boiler. At the time these 
pictures were taken this particular 
setting had been in constant 24-hour 
duty since March, 1936, operating at 
from 250 to 320 percent normal rat- 
ing, with exception of down time for 
cleaning and inspection. The condition 
of the walls, both inside and out, at- 
tests to the fact that the water walls 
absorb the heat at a very rapid rate 
and so protect the brickwork from 
the usual deterioration. In operation, 
the fire brick behind the water wall 
tubes appears black in contrast to the 
rest of the furnace. The only expense 
incurred during this operating period 
has been the purchase and installation 
cost of two sets of rear arch bars. 

These boiler installations are oper- 
ated in plants where the raw water 
make-up is minimum because of the 
large percentage of condensate return. 
In all cases some inexpensive treatment 
is employed to control the corrosion 
and maintain a favorable caustic em- 
brittlement ratio in the feedwater. 

Operating performance from these 
boilers has been very satisfactory as is 
evidenced from the experience in one 
plant. Originally this plant operated 
its 150-hp. boiler, having 1500 sq. ft. 
of heating surface, at 200 percent 
rating. With oil fuel, the overall boiler 
and furnace efficiency was 68 percent 
as determined during a 6'/2-hr. test. 
This installation was re-set and 200 
sq. ft. of wall surface added, arranged 
as described above. A second test was 
made over a period of 7% hours dur- 
ing which time the load was 240 per- 
cent of normal, with an efficiency of 
80.6 percent. This is an increase of 
12.6 percent over the original installed 
setting. 

In another plant a very careful test 
was made of a battery of 6 of these 
boilers over a period of 4 days. The 
load carried was 352 percent of the 
normal rating, based on 150 hp. per 
boiler. Burning 1575 B.t.u. gas, an 
overall efficiency of 77.6 percent was 
obtained. 


A cost comparison between the con- 
ventional horizontal return tubular 
unit and similar boilers equipped with 
water walls is available in the case of 
a refinery requiring replacement of 
some of its boiler facilities. The re- 
quirement was for 900 additional 
boiler hp. at the maximum boiler rat- 
ing. Two propositions were consid- 
ered, the one consisting of four 150- 
hp. horizontal return tubular boilers 
in 5-ft. settings as against two 150- 
hp. horizontal return tubular boilers 
set 8 ft. high and fitted with water 
walls. The cost figures for the two in- 
stallations follows: 


No 
water Water 
walls walls 
No. of 150-lb.,150-hp. boilers 4 2 
Dollars Dollars 
Boilers with smoke box exten- 
tions, stacks, supporting 
steel, guy lines and trim- 
mings .. 9450 
Angles, tie-rods, etc., for set- 
ting : 398 
Water walls u 
Hauling and erection 1500 
Brickwork 5760 
Burners 600 
Foundation and deadmen 1275 
Piping : : 1125 
Air-cooled floor 
Painting 187 
Material (miscellaneous) 500 
Insulation 300 
Testing and preliminary 
operation 100 
Insurance 250 
Superintendence 450 
Raising boiler house roof 269 
Removing old boiler 644 





Total 22,808 $18,586 
Cost,/normal rating 600 and 

300 b. hp., respectively... $38.00 $61.90 
Cost/maximum rating 900 

b. hp. $25.40 $20.60 

Based upon the pounds of steam 
generated per dollar invested, the 
water wall units were installed, and 
they have operated with complete suc- 
cess for the last four years. 

Experience with these horizontal re- 
turn tubular boilers equipped with 
water walls has proved to the satisfac- 
tion of the writer that they are supe- 
rior to the conventional boilers in first 
cost based upon the pounds of steam 
generated. At the same time, every 
installation has also demonstrated that 





Fig. 3. Inside the furnace looking 
toward the front or burner end 
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COMES THROUGH IN THE PINCHES... 


FD: Lake 
TYPE OF JOB: 
DEPTH OF WELL: 
MAX. TEMP. : 
SLURRY WEIGHT: 
CEMENT USED: 
MIXING TIME: 


PUMPING-DOWN TIME: 
MAX, PUMP. PRESSURE: 


REMARKS: 


Mi-2196 


Pelto, Louisiana 
Casing; 7" 0.D., 9-5/8" hole 

5,500 feet 
150° F. 

16 lbs. per gal. 

'Starcor' — 400 sacks 

18 minutes 
27 minutes 

1800 lbs. 


Mud weight, 10 lbs. per gallon; circu- 


lation broke at 900 lbs; well was circulated 


l hr. 20 min. prior to cementing... 


Another 


successful 'Starcor' job under unusual and 
difficult conditions. 
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oedema over Terrebonne Bay, in Iberia 
Parish, La., are a number of domes, all produc- 
ing oil. The wells are not very deep, but formations 
are so soft that holes are almost always crooked. 
This combination produced plenty of grief—until 
they switched to ‘Starcor’. ‘Starcor’ did the trick, 
like the Oil Man’s cement that it is. See typical 
job-log, at left. 


‘Starcor’ is made to measure for oil-field service, 
through continuing research, at the drilling rig 
and in our oil-well cement research laboratory. 
Use ‘Starcor’* for deep wells—greater length and 
ease of pumpability at high temperatures, extra 
sulphate resistance. Use ‘Incor’* for wells of mod- 
erate depth—earlier drill-out, wells on production 
quicker. Insist on ‘Starcor’ or ‘Incor’—it'll pay 


you well. *Reg. U.S. Pat. Off. 


LONE STAR 


CEMENT CORPORATION 


DALLAS: Santa Fe Building HOUSTON: Shell Building 


USE ‘STARCOR’ for deep wells, greater len; th 


and ease of pumpability at high temperature;, 
and extra sulphate resistance. 


USE ‘INCOR?’ for wells of moderate depth— 


earlier drill-out, wells on production quicker. 
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Fig. 4. In this rear view of the furnace the 9-deg. inclination of the water- 
wall tubes is clearly shown 








the upkeep is less by reason of the 
lower brick-wall temperatures, and 
that it is practically impossible to 
damage the setting or boiler with 
overload conditions. Every installa- 
tion has further demonstrated that 
less scale is formed in the water walls 
than on the shell and tubes of the 
boiler itself. This is undoubtedly due 
to the high tube velocities as con- 
trasted with relatively low velocities 
within the boiler shell. Even with 
scale-forming waters the removal of 
such deposits from the water walls is 
a comparatively simple matter as com- 
pared to the work involved in scaling 
the boiler surfaces. As the cost of 
foundations and brickwork is some- 
what of the same order for both types 
of boilers, the salvage value of either 
is the same. When the unit has been 
operated continuously at overloads in 
excess of 125 percent, the water-wall 
unit will have the higher salvage 
value. Regardless of the basis of com- 
parison the water wall unit will gen- 
erate more steam per dollar of capital 
investment. 
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Chart for Estimating Contents of Horizontal Cylindrical Tank 


By 
W. F. SCHAPHORST 


HE accompanying alignment 

chart offers a convenient means 
of estimating the contents of a hori- 
zontal cylindrical tank. 

Example: How many bbl. of oil in 
a tank whose diameter is 84 in., depth 
of liquid 30 in., and whose length is 
142 in.? 

Use the chart in this way: 

Run a straight line through the 84 
in column A, and the 30 in column 
B, and locate the intersection with 
column C. By means of the eye follow 
the radiating “guide lines” to column 
D, locating a second point of inter- 
section. From this latter intersection 
run through the 142, column E, and 
locate the point of intersection in col- 
umn F, Then from this point run over 
to the 84, column H, and the inter- 
section in column G tells that the 
tank contains 25 bbl. of oil, or 1050 
gal. 

As will be noted, the figures on the 
left side of column G give the results 
in barrels of oil, whereas the figures 
on the right side of that same column 
give the results in gallons. 
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gEADING-PRATT & CADY 44 
yy Cem | 
cAST STEEL Jubrotite 
GATE VALVE 
IN GASOLINE PIPE LINE 
SERVICE 




















TRY 


JTubrotite 
The engineers specified that valves must stand up under all con- 


ditions imposed by gasoline pipe line service. GATE VALVES 


Hene’s a new gasoline pipe line job. 








They chose READING-PRATT & CADY’S Figure 4001, CAST STEEL LUBRO- ND oun © petanted letviostes 
é : : valve—easy to “load” with sufficient 
TITE GATE VALVES because the Lubrotite feature makes it certain that: lubricant for a long period of service. 


One turn of the small lubricating hand 
wheel makes certain a tight seat, pro- 





7. The valves will resist corrosion tects seat and wedge from corrosion 
and prevents jamming or sticking. 
2. The seal will always be tight Write for a copy of the booklet 


““LUBROTITE—a New Gate Valve.” 
3. The valves will open with minimum effort though 
operated at irregular and infrequent intervals. 


Reading-Pratt & Cady men are working constantly on valve problems 
of oil men. You will find it worthwhile to discuss your valve problems 


ATT &CADY 


ADING, PENNSYLVany 2 
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AMERICAN CHAIN & CABLE COMPANY, Inc. 






















Coated 8in.- 28.55 |b. per ft. pipe, K= 200 
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Method of Designing Cathodic Protection 


Installations 


Design calculations can be made with equal accuracy 

for coated or bare lines—ground beds of practical size 

are usually limited to 400 ft. of 6-in. junk pipe, giving 
maximum life of about four years 


HE relationships developed in 
g pecs. articles* may be used to 
design cathodic protection systems. 
These systems are divided into two 
classes of pipe. The first is well-coated 
pipe and the second is poorly coated 
or bare pipe. 


A. Well-coated pipe. It is gen- 
erally accepted that a potential of 0.80 
v. will give protection to well-coated 
pipe. This is normally a voltage in- 
crease of 0.25 v. in excess of the un- 
protected potential. Few corrosive soils 
have a resistance of more than 2000 
ohm-cm. or 66 ohm-ft. Substituting in 
the following equation: 


R = pieg, 4 = ar ous 
R is equivalent to 0.21 * 66 = 13.9 
ohms resistance for the soil annulus. If 
a potential of 0.25 v. is applied across 


0.25 
13.9 
= 0.018 amp. per lineal ft. As the area 


this then the current flow is: 


of 1 lineal ft. of 8-in. pipe is 2.26 sq. 
ft. this corresponds to 
0.018 


<a 0.008 amp. per sq. ft. This 





*See articles by Walter F. Rogers appearing in 
September, October, and December, 1940, issues 


of The Petroleum Engineer. 
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is the current density that will flow if 
a pin hole is present in the pipe coat- 
ing. It has been shown that 0.008 amp. 
per sq. ft. will give 82.5 percent pro- 
tection and this is the minimum that 
will be obtained if an impressed volt- 
age of 0.25 v. is maintained on the 
coated pipe. This shows that if the 
value of K is determined by experi- 
ment for a coated pipe it may be used 
in the following equation: 


—x 
7= = [oe (2) 
to determine the current source spac- 
ing to give protection to the pipe. For 
instance, suppose a 10-mi. section of 
well-coated 8-in. pipe is to be cathodi- 
cally protected. A test would be made 
with a welding machine or storage bat- 
tery and the values of V,/V versus x 
plotted and K determined. Suppose the 
value of K is 200 ohm-ft. and a mini- 
mum potential increase of 0.20 v. is 
to be obtained. Table 1 has been com- 
piled to show the value of pipe voltage 
change at different distances from one 
side of the drain for different current 
values. This table is obtained by sub- 
stituting in equation (2) the known 
values of A and K and by varying I 







P 615.635.4 





Fig. |. Effect of single and multiple 
current sources on pipe-soil 
potentials 
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Built 





The Larkin SR (Stripper Type) Tubing 
Head is widely accepted today for the many 
advantages it offers over any competitive 
priced head on the market. With it you easi- 
ly and safely strip your tubing string down 
- +. flow through it for the flush life of the 
well... then readily convert it for pumping. 
The safe, practical design tells its own story 
in the sectional view above. This fine design, 
plus quality materials and dependable 
workmanship ... at a reasonable price... 
have made it—and kept it—the leader 
in its field. 


In Stock at all Supply Stores and Larkin Warehouses 












Here’s What LARKIN Offers You: 





+ +e tet € ££ FF H F 


Forged Steel Body .. no welds, no pin holes; therefore 


greater strength. 


Forged Steel parts at vital points, including slips, slip bowl, 
and stripper adapter. 


Parts interchangeable on heads for 41/2", 51/2", 65," and 7” 
casing, meaning time, money and trouble saved. 


Full Opening, permitting running tools, packers, and acid guns 
without removing head from well. Tubing couplings easily 


pass through top packing nut. 


Neoprene packing and stripper will not deteriorate from 
contact with oil, gas and corrosive waters. 


Long Forged Steel slips minimize pinching or cutting of tubing. 
Continuous ring of hydraulic packing; no splices to leak. 


8-pitch V threads for pull down on packing . .. plated to 
prevent galling. 


4500 pounds test (gas pressure) per square inch. 








LARKIN PACKER COMPANY, INC., St. Louis, Mo. 








WAREHOUSES: Houston, Corpus Christi, Odessa, 
Shreveport, Tylsa, Great Bend, Salem. 


EXPORT: 74 Trinity Plece, New York City 

























































































































































































































































TABLE | 
Pipe-soil potentials for 8-in. pipe 
K = 200 
Distance from current drain, x, ft 
Current, 
l, 500 1000 1500 2000 2500 3000 3500 4000 5000 
amps 0 909 0 S827 0 751 0.684 0 622 0 565 0.514 0.468 0.387 
5 0 176 0 160 0 147 0 132 0 121 0 109 0.099 0.091 0.075 
10 0.352 0 320 0 244 0. 204 0 241 0 21S 0.197 Q.1S1 0.149 
15 0 52S 0 480 0 441 0 396 0 32 0.327 0.296 0.272 0.224 
2%) 0 704 0 640 0 58S 0 52s 0.482 0 436 0.394 0 362 0.298 
25 0 SSO 0 SOO 0 735 0.660 0 603 0 545 0 493 0 453 0.373 
Note Figures in body of table are values of ¢ “x 
kK = 200 
4=7.6 X 10° 
k= WVAKI# 
Plain-end S-in pipe wt 55 |b per ft. 
- he ir 4 
u=VA ~ V7.6x10 19X10 
kK 200 
V AK Vi 6x10 %x200=3.87x 1072 
for a single value of x and then varying 0.20, and solve for the new x. This 


x for a single value of I. Suppose also 
that 50-amp. power sources are to be 
used, supplying 25 amp. each way 
from the drain. Reference to the table 
shows that 25 amp. will give a voltage 
change of 0.373 v. at a distance of 
5000 ft. from the drain. The table is 
not extensive enough so it is necessary 
to substitute 0.20 for E, the values of 
A and K, 25 for I, and solve for e /*. 
This gives x = 8263 ft. Thus a 50- 
amp. current flow from the center of 
the 10-mi. section of pipe would pro- 
tect 8263 ft. each way or a total of 
3.13 mi. of pipe. Additional units then 
are required for the remaining 6.87 mi. 
of pipe. Referring to equation (3): 


pLX 
I I.e (3) 


the value of e / 8263 ft. is 
0.206. If I, = 25, the current in the 
pipe at this distance from the anode is 
5.15 amp. This is the quantity of cur- 
rent that collects on the pipe outside 
the protected zone of 8263 ft. and is 
more or less wasted current resulting 
in partial protection beyond 8263 ft. 
If a second power source is placed 
16,526 ft. from the first then these 
5.15 amp. from each unit will be 
“squeezed back” over the 8263 ft. and 
the pipe potential changed accordingly. 
This amounts to the same effect as if 
the power source was increased in di- 
rect proportion to the current squeezed 
back. In this case the potential at a 
distance of 8263 ft. from the drain be- 
25.0 + 5.15 
2500 
The adjacent power sources may 
then be moved apart slightly and the 
desired potential of 0.20 v. obtained 
farther than 8263 ft. from each source. 
This distance may be calculated rough- 
ly by substituting in equation (2) 
I,, — 30.15, the value of A and K, V 


-ILX . 
tor x 


comes 0.20 »& = 0.241 v. 
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gives a value of 9300 ft. or 1.76 mi. 
The final design would call for 3 units: 
a 50-amp. unit 1.56 mi. from each end 
of the 10-mi. line thus giving a mini- 
mum of 0.20 v. at the ends and one 
unit in the center of the line, which 
will be 3.44 mi. from each of the 
adjacent units and will give a mini- 
mum potential between 0.20 and 0.24 
v. Fig. 1 shows the general shape of the 


= . AX ¢ 
curves V ~\ AK Le ‘tora coat- 


ed 8-in. pipe for which K = 200, A = 
7.6 x 10°° ohms per ft. with both one 
and two power sources of 10 amp. 
on each side of the drain. 

B. Bare or poorly coated pipe. 
Design calculations are equally possi- 
ble for bare pipe as for well-coated 
pipe. In this case current density values 
are the criterion rather than _pipe-soil 
potentials. The data show that 0.004 
amp. per sq. ft. will give 75 percent 
protection to bare pipe in corrosive 
soils. The data have also shown that 
the soil annulus resistance, R, in ohms 





can be used in place of K as experi- 
mentally determined in the field. The 
average value of p for most soil is 1500 
ohm-cm. or 50 ohm-ft. although this 
may drop to 500 ohm-cm. or 16 ohm- 
ft. in swampy locations. Suppose it is 
desired to protect 10 mi. of bare 8-in. 
pipe in a soil of 50 ohm-ft. resistivity. 
R then equals 50 X 0.21 10 ohms. 
Table 2 shows the pipe potential change 
at different distances from the drain 
for different values of current. It also 


gives the values of ¢ efor different 
distances from x. These are used to 
calculate the current pick-up of the 
pipe. A current density of 0.004 amp. 
per sq. fr. for 8-in. pipe is equal to 
approximately 50 amp. per mile. With 
this value of current (25 amp. each 
way from the drain) the average cur- 
rent pick-up for each increment of 
500 ft. is calculated. This is shown in 
Table 3. 

This table shows that the minimum 
required pick-up of 0.004 amp. per sq. 
ft. is obtained somewhere between 1000 
and 1500 ft. from the drain. The cur- 
rent in the pipe at 1500 ft. from the 
drain is 6.8 amp. If the power units 
are applied 3000 ft. apart then the 
new average current pick-up between 
1000 to 1500 ft. from the drain or 
1250 ft. is: 
25 + 6.8 

25 
The power units may then be placed 
at regular intervals of 2980 ft. 
apart except at th ends where they 
will be 1000 ft. from each end. The 
total design would then call for eight- 
een 50-amp. units spaced as noted 
above. It will be noted that this results 
in average current pick-up values from 
0.0042 to 0.0088 amp. per sq. ft., thus 
assuring that all the pipe receives more 
current than the 0.004 amp. per sq. ft. 
for 75 percent protection. The design 
can be worked out for different dis- 


0.0033 = 0.0042 amp. 





V ak 





TABLE 2 
Pipe-soil potentials for 8-in. pipe 
K= 10 
Distance from current drain, x, ft. 
Current, | 
; 250 500 1000 1500 2000 2500 3000 3500 
amp. 0.808 0.644 0.419 0 0.175 0.114 0.074 0.048 
5 0.028 0.018 0. 0.007 0.005 0.003 0.002 
10 nee 0.056 0.036 0. 0.015 0.010 0.006 0.004 
5 oo 0.084 0.054 0 0.022 0.015 0.009 0.006 
20 0.112 0.073 0 0.035 0.020 0.012 0.008 
25 ' 0.140 0.091 0 0.042 0.025 0.015 0.010 
Note: Figures in body of table are values e~#*- 
K=10 
A=7.6 xX 1076 
E=VAK Ipe7#® 
-0.87<10-3 


/ " 
u=VA Vi 6x10 
K 


Vi 6X10-"xK10=8.7X10 3 
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TWO CRANKPIN BEARINGS BY SKF 


The SOLS! Spherical Roller Bearings on the two crankpins 
of this Emsco Twin Crank Pumping Unit, designed for 4000 
Ib. rod loads, have ROLLING ALIGNMENT. That means 


there’s no possibility of cramping or binding ...noO wear... 








no hot bearings... and high bearing capacity is always avail- 
able. Adapt these advantages to the machines you make by 


seeing your nearest SIUGIP representative TODAY. 4710 


SILSi INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 


—tGi 


BALL & ROLLER BEARINGS 
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istance, Ohms 
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TABLE 3 
Current density collection by bare pipe 


Distance Current | Average current 
from in pipe, pick-up per 
drain, amp. sq. ft. for each 


ft. section 


0 25 
250 20 
500 16.1 
1000 10.5 
1500 6.8 
2000 4.4 | 


zero 
0.0088 
0.0068 
0.0049 
0.0033 
0.0021 











tances required for different sized 
power units. 


Ground Beds 


The ground bed exercises a very im- 
portant place in cathodic protection 
schemes. In general it must fill two 
functions satisfactorily: (1) to dissi- 
pate the current properly without too 
frequent replacement of the ground- 
bed material and (2) to have a low 
electrical resistance. Junk steel pipe is 
the most common form of ground-bed 
material. Assuming 100 percent cur- 
rent efficiency the amount of steel con- 
sumed per amp.-yr. is 20.09 lb. The 
current dissipated per ground bed us- 
ually varies from 50 and 100 amp. If 
it is 100 amp. then 2009 Ib. of pipe 
metal is used per year or if the figure 
of 19.5 lb. per ft. of 6-in. pipe is used 
this amounts to 103 ft. of pipe per 





year. It is usually not found con- 
venient to put more than 400 ft. of 
pipe in a ground bed and this limits its 
life to 4 years. 

The resistance of the ground bed 
must be kept as low as possible in order 
to reduce current costs. The problem 
then becomes one of arranging 400 ft. 
of 6-in. pipe to give a minimum re- 
sistance. Some tests were made to de- 
termine how the resistance of a verti- 
cal ground bed would vary with depth 
of burial of the pipe. Table 4 gives the 
results of one test using 6-in. pipe. 
The data have also been plotted in 
Fig. 2. It will be noticed that the 
points fall on a straight line showing 
that the decrease of resistance with in- 
creasing depth of pipe is a logarithmic 
function. This means that the first few 
feet of pipe used give a much greater 
decrease in resistance than do the last 
few feet and doubling the length of 
buried pipe does not double half the 
resistance. 

A second test was made to deter- 
mine the effect of spacing between the 
pipes on the resistance. In this case 6- 
in. diameter pipes were used, being 
buried in vertical holes 5 ft. 7 in. in 
depth. Two of these pipes were used 
in each test. The only variable was the 
distance between the pipes. The data 
are listed in Table 5. 





Fig. 2. Relationship of length of pipe in ground bed to resistance 
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TABLE 4 
Vertical depth of burial vs. resistance 


Depth, ft. resistance, ohms 











These data show that no practical 
change in resistance from separating 
the pipes occurred over a spacing from 
20 to 200 ft. The increased resistance 
shown by the 180- and 200-ft. spac- 
ings is probably the result of a soil 
with a higher resistance than that 
found as far as 160 ft. distant from 
the stationary pipe. Thus nothing is to 
be obtained by separating pipes by any 
distance between 20 to 200 ft. 

A third test was made, which was 
really a check of the first test, when 
different numbers of vertical pipes 
were each buried 5 ft. 7 in. in the 
ground. In each case the spacing varied 
from 20 to 80 ft. This spacing is of 
no importance as shown by test 2. In 
all, 11 such units were buried in com- 
binations of 2, 3, 4, 5, and 11 pipes. 
This can be considered the same as 
pipe buried horizontally. The data ob- 
tained are given in Table 6. The resist- 
ance for the 400 ft. of pipe was ob- 
tained from ground beds of this size 
buried horizontally 18 in. underground 
in this same soil and used for the final 
ground beds. The data are plotted in 
Fig. 2. Again it will be noted that the 
points fall on a straight line. This 
means that in this particular soil the 
curve may be extrapolated to show the 
quantity of pipe required for any given 
ground-bed resistance. The fact that 
the 400 ft. of pipe was arranged as 
two 200-ft. sections on 20-ft. centers 
did not affect the value of the resist- 
ance as given by the curve. 

These data show that little is to be 
gained in reduced resistance by increas- 
ing the quantity of pipe over that de- 
sired to last a given length of time, i.e., 
unless only a few feet of pipe were 
originally desired to be used. It is of 
further interest to note that the slopes 
of the two curves in Fig. 2 are identi- 
cal. In other words, it does not matter 
whether the pipe is buried vertically or 
horizontally so long as the soil condi- 
tions are the same. It will be noted that 
a final resistance of 0.042 ohms was 
obtained for a 400-ft. ground bed. This 
desirable feature was largely the result 
of the soil being swampy (saturated 
with water at all times) and having a 
resistivity of approximately 500 ohm- 
cm. or 16 ohm-ft. 


In general if a ground bed can be 
reduced to 0.10 ohms a satisfactory 
value has been obtained. This cannot 
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HERE’S 


Female connection on 

goose neck makes for 

quick and convenient 
hook-up 


Fivid passages are full- 
flow and streamlined 


Weosh pipe is heat- 
treated ond ground to 
glass-like finish to 
withstond wear 


Swivel sleeve has same 

O.D. as kelly box end 

allowing use of same 
size tong 


SERVICE 


that can 


‘TAKE THE LOAD 


on the 


DEEPEST WELLS 


Modern high speed drilling demands a swivel to withstand tremendous 
loads. Today, the Emsco Type H Swivel has the most modern design. Two 
radial roller bearings located as far apart as possible, one above and one 
below the main bearing, maintain proper sleeve alignment. This design also 
provides equal distribution of load on the main bearing. 


The swivel body is a heavy one-piece casting, rigidly supported at points 
of stress. Loads are taken directly on this housing without passing through 
bolts, avoiding distortion and leaks. The oil reservoir is exceptionally large, 
completely submerging all bearings. A sealed, mud “throw-out"’ bonnet pro- 
tects against the entrance of foreign matter. 


There are many other features of the Emsco Type H Swivel that mean 
longer life and low upkeep to you. Ask for descriptive literature from any 
Continental salesman. 


THE CONTINENTAL SUPPLY CO. 
General Offices: DALLAS, TEXAS 


Foreign Sales Subsidiary 


CONTINENTAL EMSCO CO., Inc. 

30 Rockefeller Plaza —- New York City, New York 
Representatives: 

LONDON MARACAIBO TRINIDAD 





CONTINENTAL 


“SERVING THE OIL AND GAS INDUSTRIES” 




















TABLE 5 
Effect of spacing on resistance between 
pipes 

Number of Spacing, Resistance, 

6-in. pipes ft ohms 
6 and 11 200 0.40 
and 10 180 0 38 
Hand 9 160 0.36 
6 and 8 140 0 36 
6and7 120 0.34 
6 and 1 100 031 
fi and 2 SO 0.32 
6 and 3 60 0.34 
Hand 4 40 0 34 
and 5 20 0.34 











be obtained with 400 ft. of 6-in. di- 
ameter pipe in most soils that have a 
resistance at saturation of approxi- 
mately 2000 ohm-cm. or better. The 
question then arises as to the best 
method of proceeding to get the de- 
sired 0.1 ohms resistance. The length 
being fixed, the two remaining vari- 
ables are the pipe diameter and the soil 
resistance. The effect of changing the 
pipe diameter may be calculated from 


pP 


the radial formula: R 
2rL 


log ¢ 
ry 

or the resistance is decreased in the 
same proportion as the logarithms of 
the final and original diameters. This 
is a slow way to decrease the resistance 
and is of little practical value in chang- 
ing from 4-in. to 8-in. diameters. The 
resistance of the ground bed is, how- 
ever, directly proportional to the soil 
resistance and this is the most satisfac- 
tory value to change. When the soil 
resistivity is less than 1000 ohm-cm. 
(32 ohm-ft.), and the soil is wet at all 
times it is not necessary to use salt to 
get a resistance of 0.10 ohms with 400 
ft. of 6-in. pipe. When the soil re- 
sistance is greater than this it is neces- 
sary to salt the ground bed. Calcium 
chloride is used for the salting medium 
because it is both highly ionized and 
will take moisture from the air to keep 
the ground damp. The usual procedure 
is to dig 400 ft. of ditch 3 ft. wide 
and 3 ft. deep. Two tons of calcium 


chloride are then used to backfill the 
pipe in alternate layers of salt and soil. 
There should be no danger of losing 
the salt through rainfall unless there 
is excessive run-off. Most run-off water 
will not remove salt and any water 
that seeps into the ground will only 
carry the salt down with it and help 
to decrease the soil resistance. The re- 
sistance of one 50-ft. salted ground 
and a 50-ft. unsalted ground were 
measured frequently during a 20- 
months period to see if the salted 
ground bed increased in resistance. The 
data are: 


Resistance Resistance 


Date unsalted ground salted ground 
(ohms) (ohms) 

4-18-38 7.43 1.46 

12-12-39 6.90 1.44 


It will be noted that during this 
time the salted ground-bed resistance 
decreased slightly and also that its re- 
sistance was about '% the resistance of 
the unsalted bed constructed of the 
same amount of pipe in the same soil. 

It is seen that in general the length 
of pipe is fixed by the time the ground 
bed is to last. When the pipe length 
can be a variable the resistance decrease 
is proportional to the logarithm of the 
pipe length and the resistance for any 
given length of pipe can be determined 
by plotting the resistance for different 
lengths of pipe as shown in Fig. 2. 
When the resistance is to be decreased 
by increasing the pipe diameter the 
change in resistance can be calculated 
by the radial formula. It is advisable, 
however, to resort to salting when the 
desired ground resistance cannot be 
obtained with the soil in its normal 
condition or by varying the pipe length 
or diameter within economic limits. 

Summary and Conclusions 

The data obtained from an exten- 
sive investigation of cathodic protec- 
tion phonomena have developed the 
following facts: 











TABLE 6 
Effect of pipe length on resistance 


Length of pipe : 
t. in. Resistance, ohms 
11 2 cae ; ' soo Oe 
16 - isa — ; ico ae 
22 B. oes : -- Ome 
27 11 .. 0.19 
61 D- os ; oo OR 

400 0 a . 0.042 














Ist. Steel pipes buried in well-aerated 
soils have potentials approximating 
those of gaseous electrodes; as the soil 
becomes wetter with displacement of 
soil gases the potential shifts toward 
that of a ferrous electrode. 

2nd. The seasonal change in pipe 
potential results in an increase of ap- 
proximately 0.12 v. in going from 
summer to winter conditions. 

3rd. Bare pipes in wet soils develop 
hydrogen “build-up” potentials to a 
much greater extent than do pipes in 
well-aerated soils. 

4th. A current density of 0.004 
amp. per sq. ft. will give 75 percent 
protection to bare pipe buried in cor- 
rosive soil. 

5th. A total potential of 0.80 v. 
measured to a copper sulphate electrode 
will give complete protection to a well- 
coated pipe. 

6th. A mathematical 
been developed that enables calculation 
of either current “pick-up” for bare 


relation has 


pipe or pipe-soil potentials for well- 
coated pipe. 

7th. Ground beds should be well 
salted to give a low resistance and de- 
crease power costs unless the soil re- 
sistance is less than 1000 ohm-cm. 
without salting. 
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Petroleum Synthesis Gives New Source for Glycerine 


LYCERINE, used in food, cos- 
G metics, cigarettes, varnishes, 
lacquers, cellophane, resins, and, of 
course, nitroglycerine and dynamite, is 
the newest important industrial chemi- 
cal to be produced synthetically, on a 
commercial scale, from petroleum. 


Normal U. S. peace-time consump- 
tion of glycerine in these and scores 
of other uses amounts to well over 
100,000,000 Ib. per year, and in war- 
time its vital importance in the manu- 
facture of explosives tremendously ex- 
pands this demand. Announcement of 
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the production of commercially pure 
glycerine, like the earlier reports of the 
manufacture of synthetic rubber and 
toluol, from petroleum, indicates the 
ability of the research chemist to elimi- 
nate industrial bottlenecks by chemical 
synthesis. 

Discovery of the method used to 
synthesize glycerine from petroleum 
followed the research pattern that has 
resulted in the production of scores of 
other valuable industrial chemicals and 
synthetic products, including the super 
aviation fuels, from refinery gases that 
not long ago were burned. 





The synthesis of glycerine, accord- 
ing to the process recently announced, 
begins with the separation of propylene 
from petroleum refinery gases. The 
propylene reacts with chlorine to form 
allyl chloride, from which allyl alco- 
hol readily is made, and the allyl alco- 
hol then is converted into glycerine. 
Both the allyl chloride and the allyl 
alcohol are themselves important as in- 
dustrial chemicals, and there are re- 
ported to be dozens of other substances 
that can be made by minor variations 
in the glycerine process. 
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J Viscosity and gravity ef- \. 


fects are reviewed—the 


im portance of maint ain- 
ing viscous rather than 
turbulent flow is stressed 
— more attention to cor- 
rect piping desi gn 


~ is urged - 


je approach to the subject of 








efficient refinery piping must be 
made from a different angle from that 
of a problem in which a system of 
lines is designed to transport crude oil 
or its products for considerable dis- 
tances. There is just one point of sim- 
ilarity striven for in both jobs and 
that is efficiency. Efficiency does not, 
necessarily, mean perfection either of 
materials or methods. Let’s define efh- 
ciency as we do the unit of work—the 
horsepower. If we understand the lat- 
ter to mean 33,000 ft-lb. per min., then 
why not say that the unit of efficiency 
will bé the amount of work in horse- 
power done per dollar of cost per unit 
of time? 

Subjecting the two classes of piping 
problems to analysis with this in mind 
anyone can readily see that they begin 
to diverge right from the beginning. 
A system of gathering lines and a main 
trunk line constructed to transport 
crude oil from a field to a refinery over 
even a moderate distance is likely to 
cost, with pumps included, say, $500,- 
000. One percent of this sum spent 
for intelligent and careful engineering 
is by no means excessive as it is likely 
to result in a definite increase in the 
value of this proposed efficiency num- 
ber—hp./$/min.—or, conversely, a 
decrease in $/hp./min. The allocation 
of 1 percent of such appropriation for 
engineering and the time required to 
make the study intelligently are gen- 
erally considered to be justified because 
of the relatively large capital sum to 
be invested and the long period of 
time over which the system is ex- 
pected to operate under more or less 
standard conditions. A four-place dec- 
imal part of a dollar saved per barrel 
of crude handled per day becomes im- 
portant money when multiplied by the 
total number of barrels per day. 


Applying the Efficiency Number to 
Refinery Piping 


A sense of reality compels the ad- 
mission that, in many cases, the only 
time that a system of refinery piping 
receives careful engineering analysis 
and application of an efficiency num- 
ber is when the plant is in the design 
stage. Even then it is not generally 
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given consideration worthy of its 
importance and money-saving po- 
tentialities. There always have been 
three reasons for this lack of consid- 
eration: First, a feeling, justified by 
experience, that operating conditions 
in a refinery change so often that such 
consideration would not be warranted; 
second, the thought that, because of 
the relatively small difference in cost 
of the individual parts, or even of the 
whole, of a section of piping between 
units, as well as the difference in oper- 








ating costs, careful consideration is 
not worthwhile, and third, the idea— 
also justified by past standards—that 
the calculations involved in such plan- 
ning are too complicated and too in- 
volved for the average busy refinery 
man to undertake. 


The purpose of this and subsequent 
articles is to nullify, or at least weaken, 
all three of these reasons. The idea will 
not be so much the development of 
new methods as it will be to interpret, 
in a simple way, methods already well- 
known and found by experience to be 
sound. No theory is worthy the name 
unless it can be put into practice— 
otherwise it is just a notion—and no 
practice is practical unless it conforms 
to fundamental theory. To bring them 
together is simply a matter of finding 
a common language in which to ex- 
press both. 


Learning From the Mistakes of Others 


If any of us had to depend entirely 
upon our own experiences to devise 
the best methods to use in piping a 
refinery we would be likely to spend 
a lifetime of wading through the same 
errors that others had made before us. 
And, as it is as important to know the 
wrong ways if one knows why they 
are wrong, as it is to know the best 
ways if one does not know why they 
are best, we will endeavor to point 
out the reasons for both the right and 
the wrong ways as we go along. 

Certainly the simplest method will 
be to set up an actual job of piping a 
typical refinery of, say, 10,000 bbl. 
per day crude throughput. Each unit 
of the piping will be considered sepa- 
rately, beginning with the initial ter- 
minal of the flow sheet. For example, 
in considering the section of piping 
designed to transport crude from stor- 
age to primary charging pump, the 
requirements to be met are: 

Low friction loss 
Immunity from corrosion 
Freedom from fitting leaks 


Protection against strains due to 
tank movement. 
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Fixed conditions will be: 

Crude of 25° A.P.I. gravity and 
250 S.S.U. viscosity 

Storage tank of 80,000 bbl. ca- 
pacity 

Distance between tank and pump 
—1000 ft. 

To keep the loss-of-head-due-to- 
friction as low as practicable is obvi- 
ously desirable to avoid loss of pump 
capacity and the hammering caused by 
vaporizing in the suction. The defini- 
tion of that which is practicable is 
the same in this case as it is in any 
other—getting the most for our 
money. The friction loss will be gov- 
erned by: 

Specific gravity of the oil 

Viscosity of the oil 

Unit cross-sectional area of the line 

Length of the line 

Number and kind of fittings in the 

line 

Difference in elevation between level 

of liquid in tank and pump suc- 
tion 

Volume of oil to be handled per 

unit of time. 


Effect of Viscosity and Specific 
Gravity 


There are innumerable definitions of 
viscosity, none of which seems to fit 
all its manifestations. We will use, 
therefore, the one that describes its 
effect upon a piping layout. In this 
case viscosity is a measure of resistance 
to flow. 

There is no present need for a de- 
scription of all the various scales used 
for indicating viscosity as the two in 
general use in this country will fulfill 
all our present purposes. These are the 
Saybolt Seconds Universal (S.S.U.) 
and the Saybolt Seconds Furol (S.S.F.). 
S.S.U. is used for all except heavy oils 
and §.S.F. units are used for these. 
Both are arbitrary scales and are de- 
termined by permitting 60 cc. of oil 
to pass through an orifice of standard 
and accurate dimension while at a con- 
stant and indicated temperature. The 
number of seconds required for the 
passage is the reading. The Furol scale 
was devised only to lessen the time of 
test by using a larger orifice. For all 
present purposes the factor of conver- 
sion from Furol to Universal or vice 
versa can be called 10 to 1. For ex- 
ample, an S.S.F. reading of 40 may be 
considered as 400 S.S.U. 


Temperature-Viscosity-Gravity 
Relationship 


The effect of temperature change 
upon the specific gravity of an oil and 
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the result of the change in gravity 
upon the facility with which the oil 
flows through a line is not as thor- 
oughly understood as it should be. If 
the effect of the temperature change 
were confined to the specific gravity 
(density) the problem would be 
simple, but viscosity also enters into 
the picture and, therefore, all three of 
these factors must be considered 
jointly. Fortunately, however, no one 
needs to make any involved calcula- 
tion to arrive at a figure that repre- 
sents this joint effect upon a piping 
problem. Tables, graphs, etc., are avail- 
able that represent the results of care- 
ful tests and are adequate for the 
needs of a busy man. Nor is their in- 
terpretation difficult if one is conver- 
sant with the fundamentals. 

As heat is added to an oil, causing 
its temperature to increase, the oil ex- 
pands and, consequently, becomes less 
dense and weighs less per unit of vol- 
ume. If viscosity were not a factor or 
if the fluid were of extremely low vis- 
cosity such as gasoline, water, or kero- 
sine, then the flow through the line 
would be affected in one of two ways 
depending on the type of pumping 
unit being used. If a constant speed 
displacement type pump is used, 
wherein the volume being handled is 
entirely a function of the speed and 
bore, then, obviously, because a gallon 
of the fluid weighs less at higher tem- 
perature, less power is required to force 
it through the line. But the total vol- 
ume having become greater the time 
required to pump a unit volume of it 
becomes longer and the net result in 
horsepower required remains practically 
the same. 

If the pump is of centrifugal type, 
and is designed for a total discharge 
head greater than that offered by the 
fluid flowing through the discharge 
line, the situation is somewhat differ- 
ent. As the volume of liquid delivered 
to the pump becomes greater because 
of increased temperature, the pump ac- 
cepts the increased quantity and puts 
it through the discharge line, but the 
total discharge head is no higher be- 
cause of the lowered specific gravity. 


Specific Gravity-Viscosity 
Relationship 


To obtain a clear conception of the 
specific gravity-viscosity relationship 
requires a definition of a definition. 
The definition of viscosity as the unit 
of measurement of resistance to flow 
is correct only insofar as it defines the 
word. A more accurate description of 
the manner by which viscosity limits 
the flow is to say that it is fluid fric- 
tion. And it will aid in the conception 
if one understands fluid friction to be, 





in many respects, the same as solid 
friction. 

Two of the factors that govern the 
total friction caused by a shaft turn- 
ing in its bearing are the weight of 
the shaft and the speed at which it is 
turning. Let the density of the oil be 
compared to the weight of the shaft 
and the velocity of flow relate to the 
r.p.m. of the shaft, and we have a 
simple way of looking at the specific 
gravity-viscosity relationship as it af- 
fects a piping problem. When the oil 
is heated, thereby decreasing its density 
or, in other words, lessening the pres- 
sure of one particle against the adjoin- 
ing ones, the same result has been ac- 
complished as if the shaft had been 
enlarged but a lighter material had 
been used to make it. The unit pres- 
sure per sq. in. of the shaft has be- 
come less but the total pressure re- 
mains the same. The pressure of one 
particle of the oil against the adjoin- 
ing ones has been lessened but, as the 
volume has increased but still must be 
contained in the same area, no partic- 
ular difference has been made in the 
friction load. 

On the other hand, the effect of the 
increased temperature upon the vis- 
cosity is comparable to dressing-down 
a relatively rough metal surface on the 
shaft or bearing to a much smoother 
surface. 


Regularity of These Relationships 


Within certain more or less definite 
limits the changes in both viscosity 
and specific gravity with change in 
temperature proceed regularly. The 
amount in which a petroleum oil ex- 
pands—its coefficient of expansion—is 
directly related to its specific gravity. 
For instance, a gasoline of 57° A.P.I. 
gravity (actual specific gravity of ap- 
proximately 0.75) will expand nearly 
twice as much when its temperature 
is increased from 100° to 200°F. as will 
a heavy oil of 10° A.P.I. (sp. gr.=1). 
This will hold true for all petroleum 
oils regardless of the field whence they 
come, or their chemical structure, so 
long as this chemical structure is not 
changed by such a high temperature 
that vaporization or decomposition 
takes place. This qualification of the 
rule is to become pertinent when we 
discuss the piping in the cracking 
plant. 

The viscosity-temperature relation- 
ship is affected by the nature of the oil 
and the field whence it came. This is 
true, not only when the oil is in crude 
state, but to a still greater extent in 
the intermediate and finished products, 
for certain simple reasons that will 
presently be brought out. The decre- 
ment in viscosity proceeds in regular 
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proportion with increment in tempera- 
ture for any one oil but is not in 
arithmetic progression. The standard 
A.S.T.M. chart on which these rela- 
tionships may be plotted shows the 
progression logarithmically. By means 
of such a chart one can forecast accu- 
rately the viscosity of a given oil at 
any temperature if he knows its vis- 
cosity at any two temperatures within 
the range from cloud point to vapori- 
zation. 


The paraffinic crude oils depart from 
the rule at low temperatures more than 
the naphthenic because of the ten- 
dency of the former’s wax content to 
solidify at low temperature. 

Insofar as pipe work is concerned, 
the matter of greatest importance in 
this respect is the enormous change in 
viscosity of the bottoms product of a 
cracking plant. When the bottoms 
product from a crude distillation, hav- 
ing a viscosity at 14° A.P.I. of 125 
S.S.F. at 122°F., is subjected to crack- 
ing conditions the bottoms product 
therefrom is found to be much lower 
in viscosity under equal conditions of 
temperature and gravity than a crude 
bottoms. An example of this can be 
cited by setting up a typical set of 
conditions. From a cracking plant 
charge stock of 14° A.P.I. one might 
have a cracked bottoms of 10°-12° 
A.P.I., depending upon the extent to 
which the cracking was carried. When 
this product is “cut back” to 14° 
A.P.I. with either straight-run or 
cracked gas oil, the viscosity is found 
to be considerably less than half that 
of straight-run bottoms of the same 
gravity. 

In passing it will be well to note 
that this accounts for the greater com- 
bustion efficiency of a cracked fuel oil 
inasmuch as it atomizes easier and, 
consequently, makes a more intimate 
mixture with the air of combustion. 
The point of greatest pertinence right 
now, however, is the manner in which 
this lowered viscosity affects the 
pumpability of the oil. Later this will 
be developed in terms of dollars per 
unit of oil being pumped. 


Viscous and Turbulent Flow 


An understanding of the way in 
which a viscous oil flows in a line is 
vitally necessary to an understanding 
of some of the peculiarities to be found 
in the tabulations and graphs that are 
used in forecasting the results of vary- 
ing flow conditions. 

When a viscous oil is passing through 
a pipe, either by gravity or by an out- 
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side force, it does not travel as does a 
solid body. The flow is actually in the 
form of a multitude of concentric 
rings. The center or core is traveling 
faster than the ring next outside it 
and so on. The ring that is in contact 
with the wall of the pipe moves much 
slower than any of the interior rings. 
This is evidenced by observing that a 
stream of heavy oil issuing from the 
open end of a line is cone-shaped. This 
is a result of viscosity. Remembering 
that viscosity is a measure of friction 
and that total friction is a function of 
units of area, it is easy to see that 
each of these rings from the center out 
has greater circumferential area than 
the one next inside and, consequently, 
suffers more from the retarding effect 
of viscosity. The outside ring, being 
in contact with the more or less rough 
inside wall of the pipe, has a much 
higher retarding effect to overcome. 

Even with smooth-walled pipe, the 
outside ring has markedly greater re- 
sistance to overcome simply because 
its outside surface is in contact with a 
stationary surface. This is analogous 
to starting an automobile in high gear 
from a standing stop. The friction be- 
tween rear tires and roadway is de- 
structive to tire surface. If, however, 
the car is already in second gear and 
traveling say, at 15 m.p.h., and you 
shift to high, accelerating at the same 
time to 20 m.p.h., little friction is 
developed. 

The change from viscous, or stream- 
line, flow to turbulent flow occurs 
when the velocity has become so high 
that the resultant retarding effect of 
viscosity becomes so great as to cause 
the rings, or layers, of fluid to turn 
over and mingle with each other. The 
result of this is a decided increase in 
friction loss. In moving oil in pipe 
lines, therefore, velocities high enough 
to cause turbulence are to be avoided 
when practicable. The reverse is true 
when heat exchange enters into the 
problem. 


Other Influencing Factors 


Refer now to the earlier part of this 
article where requirements to be met 
were enumerated under a typical set 
of conditions. Suction was to be taken 
from an 80,000-bbl. tank. This tank 
when full would have a liquid height 
of approximately 40 ft. We cannot 
take this into consideration when cal- 
culating the flow because the tank 
would seldom be full. We can call this 
full height a gift to be used when it 
exists. 





Oil of 25° A.P.I. gravity has an 
actual specific gravity of approxi- 
mately 0.9, which, multiplied by the 
pressure exerted by a column of water 
1 ft. in height (0.434 Ib. per sq. in.), 
gives us 0.39. The static pressure on 
the line, therefore, equals 40 X 0.39 
or 15.6 lb. per sq. in. Consequently, no 
problem of pressure enters into the 
calculation of this unit of refinery 
piping. Conversely, the low pressure 
presents the opportunity of effecting 
a saving in friction loss by the use of 
larger-diameter, lightweight pipe. This 
does not, necessarily, imply use of the 
same size for the tank and pump 
valves. One should always keep in 
mind that friction loss is by unit of 
length of line. A reduction of diam- 
eter at a valve through which the dis- 
tance is 1 ft. certainly is not going to 
add materially to the total friction 
loss in a line 1000 ft. in length. It is 
obviously advisable, therefore, to use 
a high-grade steel valve at the tank, 
even if of smaller size than the line, 
to insure against loss of contents of 
the tank from valve failure. 


Protection Against Corrosion 


To provide some degree of protec- 
tion from corrosion of the line is only 
sound practice. The degree of this pro- 
tection is a matter for consideration 
from the angle of dollars per unit of 
time or barrels of oil to be handled. 
When we discuss construction of the 
line the matter will be treated from 
this point of view. For the present it 
will suffice to direct the reader’s at- 
tention to the necessity of studying 
the proposition jointly with that of 
the most economical size of pipe. Pipe 
wall thicknesses are often decided 
upon, not entirely because of pressure 
requirements, but also with the idea 
that the thicker pipe wall offers im- 
munity for a longer period of time 
from line failures due to corrosion. To 
follow this idea too far can easily turn 
out to be very expensive. 


Eprror’s Norte: In another article 
to appear in an early issue, the writer 
will present the tables and graphs that 
have been found to be of the greatest 
value to him in making layouts of a 
single refinery line or of a complete 
refinery system of piping. The reader 
will be carried through each step of 
designing the line from crude storage 
to charging the pumps, using these 
tables and curves, and the practical 
viewpoint will be stressed throughout 
the discussion. 
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The CR7008 oil-immersed starter con. 
EASY TO INSTALL sists of a magnetic switch for motor 


starting and a circuit breaker for 
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disconnecting and for short-circuit protection. They come to you in one “‘pack. 





| M M E R $ E D $ T A R T , Q age,’ to be installed as a unit—saving you time, trouble, and expense. T 
p 

This starter is designed for wall mounting. It needs only four bolts. The cast- a 
iron head, a new feature, keeps the case from the wall and enables you to make : 
rigid conduit connections from top, bottom, or either side. The incoming and 0 
outgoing terminals have solderless connectors. The control terminals are fur- t 
nished with a binding screw. All this makes for easy wiring. Two stainless-stee] y 
tank holders provide a simple means for attaching the tank. 1 
V 

C 

ASSURES LOW MAINTENANCE, DEPENDABLE SERVICE 





The corrosion-resisting cast-iron head is de- All operating parts, including the overload relays and the circuit breaker, are 
signed for making conduit connections from 
top, bottom, or either side. Installation is 
easy, expense is low. 


immersed in oil. Corrosive fumes cannot get at them. The cast-iron head, men- 
tioned above, resists corrosive moisture that may condense on it. The case is of 
copper-bearing steel, painted with aluminum paint. The contactor tips are 
extra heavy and are reversible in the Size 2 and Size 3 starters, thus being good 
for twice the usual length of service. Flamenol wire, which is resistant to oil, 


is used thoroughout the switch in making connections. 





The operating devices are easily acces- 


EASY TO INSPECT sible. A special track arrangement on 


the inside of the tank facilitates moving 





the tank up and down. Hooks on which to hang the tank after it has been low- 
beternpeet ae ee io soenting ered are provided. You don’t have to set the tank on the floor and run the risk 
“it is suitable for installation in a hazardous 


ues thadlinn of its being upset and spilling the oil. 
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Type C4, high-volt- 
age, high interrupt- 
ing capacity 









The circuit breaker can interrupt a short circuit 
of 10,000 amperes. The breaker and the mag- 
netic switch are mounted back to back. This 
arrangement is compact and is better able to 
withstand the mechanical stresses that a short 
circuit on the line might cause. 



















Type CR7006, low- 
voltage magnetic 
starter 
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He. the oil-immersed control you've been ask- 
ces- ing for! This G-E CR7008 combination starter 1s 
+ on now available for service with motors up to 30 hp 
ving at 220 volts, and 50 hp at 440 volts. It’s packed with 
low- the features you want—new ones to meet the latest 
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Practical Application of Planned 





OLLOWING the discovery of a 
roe pool, reservoir pressure tests 
are conducted on representative wells 
by the engineers as development pro- 
ceeds. These key wells are selected for 
their structural position and must be so 
spaced that the areally weighted reser- 
voir pressure obtained will be repre- 
sentative for the pool as a whole. Once 
selected, these same wells remain as 
key wells during the life of the pool. 
After a shut-in period of not less than 
24 hours, each well of the key well 
group is tested at regular intervals 
with standard subsurface pressure 
gauges. 

The bottom-hole pressures obtained 
are then posted on a map at the points 
representing the well locations; the 
map is contoured in 50-lb. intervals 
and planimetered so that the areally 
weighted reservoir pressure may be ar- 
rived at. The individual pressures of 
the wells not tested are read from the 
map by interpolation. 


Unnecessary Wells 


To prevent waste and to avoid aug- 
menting and accumulating the risks 
attendant in the drilling of an ex- 
cessive number of wells, the develop- 
ment of all pools is upon a drilling 
unit basis. The “drilling unit” is the 
estimated maximum area that may be 
efficiently and economically drained 
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Part 2 (Concluded) 


By ALEC M. CROWELL 


by one well. The law fixes the maxi- 
mum area for oil pools at 40 acres; 
consequently in most of the pools now 
operating under production control 
the drilling unit has been fixed at 40 
acres. 

Of 29 Arkansas oil fields now pro- 
ducing, some of them since 1920, there 
are 11 pools actively prorated and two 





A photograph and biographi- 
cal sketch of the writer can be 
found on page 37 of the De- 
cember issue of The Petroleum 
Engineer, in connection with 
Part 1 of this article. 











operating under temporary rules. 
Twelve of these 13 have 40-acre units. 

Along the edges of pools where the 
unit may be partly outside the limits 
of production, fractional units are 
drilled. For instance, if 30 acres were 
designated as the unit and a well 
drilled thereon, the allowable for that 
unit would be 141 bbl. daily if the al- 
lowable of a unit of like pressure and 
having 40 acres was 188 bbl. daily. 

Determination of Optimum 
Production Rate 

Briefly, changes in reservoir pressure 

and in gas-oil ratio determine the pro- 
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Optimum Rate Proration 


Director-Engineer, Arkansas Oil and Gas Commission 


duction quota fixed for any pool for 
a given period. 

If, in a water-drive pool, a decline 
in reservoir pressure is registered for 
two consecutive periods, the quota for 
that pool is restricted until the pres- 
sure decline is arrested. 

In the case of a gas-drive pool where 
pressure decline is a normal function 
of withdrawal of oil and gas, an ab- 
normal acceleration of decline may re- 
sult in the Commission further re- 
stricting gas-oil ratio allowances. 

Very soon, in each oil pool, the most 
efficient rate of production can be de- 
termined within 10 or 15 percent of 
the optimum. As soon as this rate is 
determined, a top allowable is set, sub- 
ject only to minor adjustment as ad- 
ditional units are brought into pro- 
duction. 

Market Demand Factor 

Under this system of fixing opti- 
mum rates of production, market de- 
mand plays only a secondary role. In- 
asmuch as the inefficient or unneces- 
sary storing of oil is prohibited, it is 
impossible to exceed the bona fide 
market requirements for oil from the 
fields under control without violating 
the law. 

To illustrate the success of this pol- 
icy of optimum rate quota fixing, 
three facts® are at hand. 

1. Out of nine million barrels of 
available storage, eight million 
barrels are now empty. 

2. Stocks of all oils have been re- 
duced appreciably since the ad- 
vent of proration, irrespective 
of increasing production. 

3. With pipe-line facilities amount- 
ing to 225,000 bbl. daily, only 
70,000 bbl. of oil are being 
transported. (This is for all pro- 
duction including stripper 
wells). 

At all times since the adoption of 
optimum rate quotas, the demand or 
market for oil from each pool has ex- 
ceeded the normal efficient rate indi- 
cated for each pool. Adequate pipe- 
line facilities are now and have been 
sufficient to transport the oil requested 
above the existent quota. 





5“*A Survey of the Oil and Gas Industry in 
Arkansas,’’ prepared for the National Defense 
Council by Alec M. Crowell, August 1, 1940. 


THE PETROLEUM ENGINEER, JAN., 1941 



































SPUDDING GOES MODERN 


In the new Bucyrus-Erie big capacity, cost cutting, 36-L Spudder all unnec- 
essary weight has been eliminated by compact modern design and use of 
modern special extra tough steels throughout. Rigid trussed box frame is 
electric welded; holds machinery in enduring alignment. Parts are held 
accurately in position, require little adjustment or maintenance. 


The 36-L can handle over 4,500 lbs. of tools in shallow holes or combined 
weight of 6,000 Ibs. to 7,000 lbs. of tools and cable in deeper holes. It handles 
casing without shear poles; the powerful calf reel can lift to 30 tons on 6-part 
tackle over the derrick. The chain-driven sand reel will spool, without divi- 
der, 6,180’ of 9/16” or 7,800’of /2” wire sand line. Dual sand reel brakes, one 
at each end, are 36” x 4” lined with ¥2” asbestos blocks and with equalizer 
for high speed bailing action. The bull reel is gear driven, free wheeling, 
with two speeds forward and one reverse, has big dual equalized brakes 


SMALLER COMPANIONS AVAILABLE for accurate control. Spooling capacity without divider 6,950’ of 7%”, 9,400’ 


; of %4”’, 13,500’ of %” wire line. Hoisting capacity to 27,800 lbs. in low gear. 
Other sizes, tailored to meet your requirements are 


also available. All spudders can be had with trailer The 36-L can cut your costs. See for yourself . . . write for bulletin today. 
mounting coming within hauling requirements of 

Practically any highway. When moving, telescoping 

derrick and braces are folded together compactly gus 4 4 . bk % \ ¢ 
with no loose pieces. Derrick can be set up in 20 8 é a } U : 3 i 

minutes. Ask for a bulletin on the smaller spudders J i ’ 


, ; 
i you work shallow fields. SOUTH MILWAUKEE. WISCONSIN, U. S. A. 

















EXHIBIT NO. 8 











NOMENCLA TURE 
O—FLOW RATE-BBLS. PER DAY 
t— TIME — DAYS 
B—INITIAL“$— BBLS PER DAY 
M— FINAL*Z°"— BBLS PER DAY ECONOMIC LimiT 
T— INITIAL “¢ 
T— FINAL “¢" 
ZQ- CUMULATIVE RUNS— BBLS 


stopp = LOG M - LOG B_ 
LOG 1 - LOG T 


LOG g — LOG B 


LOG PS LOG y= K (GENERAL FORMULA) 


LOG J — LOG B= K(LOGt -—LOGT) 
L0G $= LOG t 


g- =(¢)" oR 6=(8)¢ a 


a [se 3) Pot = (3) <3) 
t 


WHEN 7<10 (THE FIRST Day) 


Tt 


70-2 ne_,] 
(Ke J 


MAGNOLIA FIELD 
DAILY PRODUCTION PRODUCTION 
END OF YEAR BY YEAR 
BBLS BBLS 
Lt 21000 1 24000000 
2 12000 2 6000000 
3 9000 3 3000000 
4 7000 4 2500000 
5. 6000 5. 2500000 
6. 5000 6 2000000 
7 4200 7 2000000 
8 3700 8 2000000 
9 3200 9. 1500000 
10 2800 10 1500000 
11. 2400 11. 1900000 
12 2000 12 1000000 
13. 2000 13 1000000 
14. 2000 14 1000000 
15. 2000 15. 1000000 
16. 2000 16 1000000 
17 2000 17 1000000 
18. 2000 18 700000 
19 2000 19 700000 
20 2000 20 600000 








Use of Reservoir Energy 


The efficient use of the reservoir en- 
ergy of each pool as a unit is contem- 
plated in the fixing of the production 
quota for the pool. Assuming the ob- 
served reservoir pressure to be the best 
available index of energy for the pool 
as a whole, the reservoir pressure of 
each unit in the pool as compared to 
that of the pool must be the produc- 
ing unit index. 

There is some disagreement as to the 
weight or proper application of reser- 
voir pressures to a proration plan. It 
may be that too much value is placed 
on individual well pressures in this 
plan, but the writer does not think so. 

Pressure decline is a function of 
withdrawal, whether the withdrawal 
be oil, gas, water, or all these. This 
fundamental fact applies in general to 
all pools, but is not true so generally 
when applied to the units within a 
pool. 

Structural position has a great bear- 
ing upon observed pressure change. In 
a water-drive pool® a producing unit 
remote from encroaching water may 
have a lower pressure than either the 
pool as a whole or producing units 
nearer the water source, but due to its 
advantageous structural position, the 
lower pressure unit gains ultimately in 
the efficient usage of the pool energy. 
Such a unit, as a rule, is found high 
upon the productive structure. 

Units in a gas-driven pool’ are in a 





*“Development and Early Exploitation of a 
Water-Driven Oil Pool Under Proration,’’ by 
Alec M. Crowell, The Petroleum Engineer, No- 
vember, 1939. 


™ Data on Gas-Driven Pool Disclose Charac- 
teristics Differing from ater-Driven Reser- 


voirs,’’ by Alec M. Crowell, The Petroleum En- 
gineer, October, 1939. 
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converse position. Those units located 
high upon the structure have a natural 
disadvantage in that they are situated 
in or near the gas cap, which must 
expand with pool exploitation. This 
natural expansion of the gas cap will 
in time increase the operating gas-oil 
ratio of the units so located and, there- 
fore, increase the quantity of reservoir 
energy expended for each barrel of oil 
recovered from the producing unit. 

If the producing units are of appre- 
ciable size and uniformly spaced, then 
by the proper completion of wells, the 
keeping of reservoir pressure in equi- 
librium, and the maintenance of the 
most efficient or lowest operating gas- 
oil ratios possible, the greater can be 
the use made of reservoir energy. 
Natural equity in the form of advan- 
tageous structural position must be 
recognized under a modified law of 
capture in both current and ultimate 
use of common energy. 


Allocation of Production 


Before the passage of the law gov- 
erning production practice, produc- 
tion quotas were distributed to the 
producing units in each pool upon a 
basis of acreage, bottom-hole pressure, 
and gas-oil ratio. Weight in the distri- 
bution formula was divided equally 
between acreage and pressure and then 
adjustment made for the operating gas- 
oil ratio if the ratio was above the 
average for the pool. This formula is 
commonly spoken of as the 50 percent 
acreage plus 50 percent pressure 
formula. 

The derivation and application of 
this plus formula were as follows: (1) 
the optimum rate or quota for the pool 


was divided into two parts, (2) the 
acreage of each unit was totaled and 
the pressure of each unit in the pool 
also totaled, (3) one part of the quota 
was divided by the pool acreage sum 
and the other by the pool pressure 
sum, (4) each division quotient repre- 
sented the barrelage value of one acre 
and one pound, respectively, (5) the 
acreage of each unit and the pressure 
of each unit were then multiplied by 
their respective quotient factors, and 
(6) the sum of the two products con- 
stituted the basic daily allowable for 
the unit. 

Any plus formula used in allocating 
production contains inherent weak- 
nesses that prevent the maximum reali- 
zation of equitable distribution. For 
instance, a fractional unit having only 
half the acreage of a full unit, both 
units having the same pressure, would 
receive three-quarters as much allow- 
able as the full unit. 

To approach equity more closely in 
the production of oil and gas and in 
the use of reservoir energy, the same 
basic factors of acreage, pressure, and 
gas-oil ratio are now used, but in a 
more direct manner. The formula is 
known as acreage fimes pressure, or 
acre-pound proration. The active use 
of this formula by state authority is 
found only in Arkansas. 

The operation of this ¢imes formula 
is much simpler than the plus formula, 
as can be seen: (Ist) the acreage of 
the unit is multiplied by the pressure 
of the unit, (2nd) such products 
(acre-pounds) are then totaled for the 
pool as a whole, (3rd) the production 
quota for the pool is then divided by 
the total acre-pounds of the pool, 
(4th) the division quotient then rep- 
resents the barrelage value of one acre- 
pound, and (5th) the acre-pounds of 
each unit multiplied by the quotient 
factor constitutes the basic daily allow- 
able for the unit. 

Exhibit No. 2, depicting the Mag- 
nolia field, has the highest production 
quota of any pool in the state. For the 
month of November, 1940, the opti- 
mum rate was fixed at 19,387 bbl. 
daily. The sum of the individual unit 
acre-pounds is 14,438.8 thousand, and 
upon dividing the allowed oil quota 
by the acre-pounds, a factor of 
1.35117 bbl. is obtained as the value 
of 1000 acre-pounds. 

Exhibit No. 6 representing the 
Jones pool, provides another type of 
example inasmuch as it is a gas-driven 
pool, whereas Exhibit No. 2, just dis- 
cussed, depicts a water-drive pool. For 
the month of November, 1940, the 
optimum rate was fixed at 13,607 bbl. 
daily, having been reduced due to in- 
creasing gas-oil ratio. The sum of the 
individual unit acre-pounds is 5477.5 
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TYPE "M" TEST-WELD FLANGE AND 
SLIP SUSPENSION 


oe. 


The Type “M” Test-Weld Flange provides a 
welded seal of the space between casing strings and 
permits testing the weld before installing casing 
spool or tubing head. A secondary plastic packing 
seal, which may be safely repacked under pressure, 
permits application of hydraulic test pressure to the 
weld. Long slips for extremely heavy casing loads, 
or regular slips for casing loads up to 250,000 lbs. 
are interchangeable. 


TYPE "WM" T NG FLANGE FOR 
NEOPRENE-ASBESTOS SEAL AND 
SLIP PENSION 











This Cameron Casing Head assembly presents a 
combination of the Type ‘“W’ neoprene-asbestos seal 
and the Type “M” Test-Weld Flange with an added 
testing port. Obviously, the Type “WM” Testing 
Flange permits the introduction of hydraulic test pres- 
Sure to the neoprene-asbestos seal. If desired, the 
casing may also be welded to the Type ‘“"WM” Flange 
and the weld tested in the usual manner. 


TYPE "J" WELDING FLANGE AND 
SLIP SUSPENSION 


© 


Except for the Type “J’’ Welding Flange, which 
provides no means for testing the weld, this Cam- 
eron Casing Head assembly is identical to the assem- 
bly shown at left. Note that both the Types “M” and 
“J Welding Flances are provided with a stress- 
relieving groove between the chamfer and the inside 
ring groove. 


TYPE “P" BOLL-WEEVIL SUSPENSION WITH 


AUXILIARY REPACKABLE SEAL ABOVE 
THE HANGER 


H 
AT 


The Type “’P’’ Boll-Weevil Hanger is interchange- 
able with slip type hangers in any Cameron Casing 
Head. A primary seal of the space between casing 
strings is effected by resilient packing rings on the 
hanger. An auxiliary repackable plastic packing seal 
around the shank of the hanger is provided in the 
lower flange of the next unit, or, in an auxiliary 
flange as shown. 


CAMERON IRON WORKS, INC. 


711 MILBY STREET 


HOUSTON, TEXAS 


Export—74 Trinity Place, New York, N. Y. 
California Distributor—The Howard Supply Co., Los Angeles 
Oklahoma Representative—Paul Edkin, Tulsa 


CAMERON -IZE’ 





TYPE "W" NEOPRENE-ASBESTOS SEAL AND 
SLIP SUSPENSION 


Csi 


Where Grade N-80 casing makes field welding 
impractical, or for operators who prefer a resilient 
seal to a welded seal, this Cameron Casing Head 
assembly with slip suspension and a neoprene- 
asbestos seal between casing strings is highly rec- 
ommended. The packing is expanded by tightening 
socket head cap screws which screw directly into 
the top of the slips . - @ feature that facilitates 
expanding the packing and eliminates exposed threads 
which are often damaged by drilling tools. 


Have You Received Your 
Copy of This Interesting 
Booklet? 


“Cameron Closed Pressure Method 
of Drilling and Completion” explains, 
step-by-step, the modern method of 
drilling and completing high pressure 
wells. A copy of this booklet will be 
gladly sent to interested operators on 
request. 


Tho 





























thousand, and upon dividing the al- 
lowed oil quota by the acre-pounds, a 
factor of 2.671607 bbl. is determined 
as the value of 1000 acre-pounds. 

Utilization and operating contracts 
are now being circulated among the 
owners of the Jones pool. It is ex- 
pected that repressuring operations will 
be under way in this pool within the 
next six months. 


Gas-Oil Ratios 


The accuracy of gas volume figures 
obtained in any oil field is open to 
question, especially where the volume 
of gas produced with the oil is rela- 
tively small or where there is material 
difference in operating ratios between 
producing units. 

Even with the best of measuring 
equipment, very small volumes of gas 
are dificult to measure in the field, 
and where volumes vary from unit to 
unit and operating ratios are a factor 
in oil allowable determination, the 
tendency is to disregard measured in- 
creases. 

As in the case of reservoir pressure 
measurement, the engineers of the 
Commission ascertain, by actual test, 
the operating gas-oil ratio of each pro- 
rated unit. This practice promotes 
harmony and avoids confusion. 

Rather than require the expense of 
the installation of complete gas-rieas- 
uring equipment at each producing 
unit, only the installation of runs and 
orifice flanges is required. Some opera- 


tors prefer to install meters, even 
though it is not required, in order 
that permanent records may be kept 
and also to insure accuracy in the 
Commission’s test. 

The engineers employ portable type 
meters, calibrated for accuracy, and 
test each unit each month for gas-oil 
ratio. It was found after experimenta- 
tion that ratio tests of 6 hours dura- 
tion were representative and checked 
very closely with volumes actually 
metered over longer periods. 

In general, gas-oil ratios from unit 
to unit vary rather closely with the 
difference in these units in the method 
of completion and position on the pro- 
ductive structure. Specifically, per- 
haps the greatest factors governing 
operating ratios are the rate of produc- 
tion, structural position, and the liber- 
ation of solution gas. 

Drilling and completion practices in 
the prorated pools are so controlled 
that the base or lower casing in all 
wells is set well below the point of 
gas-oil contact or the wells are cased 
completely through the producing 
formation and gun-perforated into the 
oil column. 

Minimum ratios are necessary in 
optimum rate proration both from the 
standpoint of the units in a pool and 
each pool as a whole. Inefficient ratios 
will result in positive waste of energy 
and cause diminishing ultimate recov- 
ery in any oil pool. 





Gas-oil ratios are subject to control, 
as can be illustrated. Exhibit No. 3 
will give a concrete example of faulty 
completion later remedied. In this case 
one well was completed at the exact 
point of gas-oil contact and the ratio 
of gas to oil originally was 58,000 cu. 
ft. per bbl. Upon recompletion the 
volume was lowered to less than 1000 
cu. ft. per bbl. of oil and has remained 
at that figure. 

Exhibit No. 5 illustrates a pool of 
inherently high gas-oil ratio character- 
istics. The producing section, so far 
as oil is concerned, is thin and of 
highly permeable odlitic lime. The gas 
cap is in fact much larger than the oil 
section. 

In July, 1939, the pool was placed 
under volumetric control with the re- 
sult shown on the chart. The average 
pool ratio has decreased and the reser- 
voir pressure increased. The pool quota 
has been reduced again, after Exhibit 
No. 5 was drawn, with most satisfac- 
tory results. 

Although the formula used in Ex- 
hibit No. 5 is a volumetric one, it is 
modified considerably. As of Septem- 
ber, 1940, the average reservoir pres- 
sure of the pool was 3319 lb. per sq. 
in. and gas-oil ratios varied from 1890 
cu. ft. to 13,137 cu. ft. per bbl. 
among producing units. The Commis- 
sion ruled that not more than 521.45 
bbl. of reservoir voidage daily, in 
the interest of efficiency, could take 
place from any unit. 
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EXHIBIT 9 


Schematic Illustration of Reporting 
System 


Under this model reporting and tender 
system, covering the industry in all its 
phases, only nine non-recurring and nine 
recurring forms are required. The oil pro- 
ducer files only one report, and that 
covering oil produced, the gas-oil ratio 
report is provided by the Commission 
engineers. Drilling and Conservation are 
covered by six non-recurring forms only, 
Gas Production by two recurring, Trans- 
portation by one non-recurring and four 
recurring, and Processing by one non-re- 
curring and two recurring reports. Rela- 
tively, few reports are required and the 
information they contain is gathered in 


the normal course of business. 
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You can have 


FASTER SWABBING 
WITH SAFETY 


With a Mission Valveless Swab 


Fast Falling—Large load lifting capacity-—Long 

life rubbers—Rugged design. These features of the 
8S 8 

Mission Valveless Swab result in faster swabbing 

and lower swabbing costs, enabling us to guarantee 


this swab to be the most economical on the market. 


Exceptionally large fluid passage, made possible 
by the unique split rubber principle, results in a faster 
falling swab that speeds up swabbing by reaching 


bottom more quickly. 


Heavy duty rubbers and solid swab mandrel lift 
heavier loads without trouble. More fluid is lifted per 
trip, fewer round trips are necessary and your well 


is producing more quickly. 


There's no valve to cut out or stick open. Simple, 
rugged design with solid mandrels, coarse threads 


and long life rubbers reduce maintenance costs. 


Let us prove to you on your next swabbing job why 
we can guarantee that the Mission Valveless Swab is 
the most economical on the market. Compare its per- 
formance and discover a new low in swabbing costs. 
Mission Swabs are available at your favorite supply 


store. 


MILLS sian 


MANUFACTURING CO. 
HUMBLE ROAD, HOUSTON, TEXAS 


CKEFELLER PLAZA. NEW YORK 
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Gas-oil ratio adjustment of allow- 
ables is made only in one of two ways. 
The volumetric method just illustrated 
is best perhaps where there is a wide 
ratio variance between producing units 
but where fairly uniform pressure con- 
ditions prevail. 


The second method, and perhaps the 
most conventional, is widely used by 
all prorating states. The mechanics of 
the normal procedure are as follows: 
(Ist) a specified operating unit ratio 
limit is fixed for the pool, (2nd) the 
volume of gas displaced by the aver- 
age full unit in the production of its 
allowable is accepted as a criterion, 
(3rd) for each unit having a ratio in 
excess of the specified ratio, the total 
volume of gas it can produce cannot 
exceed the criterion volume, (4th) 
consequently the operating ratio of the 
inefhicient well is divided into the cri- 
terion volume and the resultant quo- 
tient is the well’s daily oil allowable. 


Under this plan of gas-oil ratio ad- 
justment, there is an appreciable 
amount of oil represented in the series 
of necessary reductions. This oil is 
redistributed to the wells having more 
efficient ratios in order that the total 
pool quota may remain at its optimum 
rate. 


Basic Data on Pool Exhibits 


Although only five Arkansas pools 
are charted for illustrative purposes in 
this article, the development and ex- 
ploitation of the other pools under 
proration are carried out in the same 
manner and are all controlled on an 
acre-pound basis. Two of the pools 
are of the so-called distillate or con- 
densate type. Fortunately, the statute 
will allow these pools to be classed as 
gas fields and the wider spacing de- 
manded by their type of production 
can be satisfied. The pools are pro- 
ducing fluid with A. P. I. gravities as 
high as 65° from depths to 9200 ft., 
but with gas-oil ratios below those 
normally expected. Reservoir pressures 
are normal but the gas produced may 
contain as much as 4000 grains of 
hydrogen sulphide per 100 cu. ft. 
Active water drive and optimum pro- 
duction rates thus far have solved the 
critical pressure or retrograde conden- 
sation problem. 


Every effort has been made to gather 
all the basic information available con- 
cerning the prorated pools, and the 
operators have codperated to the full- 
est extent in this undertaking. An un- 
usually large number of wells has been 
cored and the cores analyzed, bottom- 
hole samples have been taken in each 
pool, and, all in all, a surprising vol- 
ume of information has been accum- 
ulated. 
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Data 
2 
Name of field. . Magnolia 
Location, county Columbia 


Formation. . : ; es ae Lime 


Discovery date 4/5/38 
ee ee ee a 40 
Gas-oil contact, ft... piace ... | —-7138 
eS | —7321 
Effective section, f{t.. = a 95 
Porosity, percent. a : 18.5 
Permeability, millidarcies.... ; , 1500 
Connate water, percent gat 20 
Shrinkage factor, percent. . : 30 
Recovery factor, percent. ... 50 
Producing acreage | 4390 
Type drive.... | Water 
Gas-oil ratio 960 
Gravity of oil... ; 38 
Original pressure, lb. per sq. in 3465 
Current pressure, lb. per sq. in . 3280 
Oil produced, in thousand bbl 10,609 
Gas produced, in million cu. ft 8000 
Estimated original oil reserves, in million bbl. 140* 





*Reserves are carried by many at 180 million bbl. Difference due to recovery factor and effective section used. 








3 | 4 5 6 
Buckner Reynolds Village Jones 
Lafayette Union Columbia Union 

Lime Lime Lime Sand 
11/31/37 10/22/37 5/26/38 9/17/37 
40 40 40 20 
Solution —7394 —7101 —7280 

—7010 | —7420 —7123 —7380 
30 20 15 | 37.5 
2 | 2% 2 #| 17.6 
20 | 1500 700 | 350 
25 20 20 15 
12 30 30 34.8 
40 | 50 | 50 35 
840 | 629 440 2944 
Water | Water Water | Gas 
27 1000 4590 5000 
32.5 | 38 41 34 
3195 3550 3350 3520 
2743 | 3379 3304 | 1670 
1759 2273 762 } 15,730 
400 | «|= 4500 | 400 | 1, 
7.2 } 5.5 4 36.5 








Aside from the information given 
in the tabulation, productivity tests 
have been conducted on representative 
wells in each pool, slippage tests in 
tubing studies, and a great many inter- 
mittent or stop-cocking tests have 
been made. All these data are at hand 
and more are being added from time 
to time. 

The reason for this is that the Com- 
mission believes that future technolog- 
ical advance will provide for even 
greater ultimate recoveries than can 
be expected under what we believe are 
optimum conditions now. That is the 
history of the industry. 


Wide Open Flow Vs. Optimum 
Conditions 


The Commission was called upon in 
July, 1940, to submit a report to the 
National Defense Council giving, 
among other things, the potential 
capacity of the various oil pools of the 
state to produce over a period of time 
in an emergency. Potential tests on oil 
wells in prorated pools have never been 
conducted within the common mean- 
ing of “potential.” Productivity tests 
have been conducted periodically on 
wells in all pools but to determine only 
the producing ability of the strata 
within the drainage radius of a specific 
well. These tests are commonly referred 
to as “productivity indices” as ex- 
pressed in “the number of barrels of 
oil recoverable each day of 24 hours 
for each pound pressure decline.” 

A committee of thirteen® has assisted 
in obtaining these productivity indices 
and a group study of their worth in 
proration practice will be made at 
some later time. 





8An engineering committee composed of P. D. 
Baker, Standard Oil Company of Louisiana, John 
Murrell, Shell Oil Company, Inc., Dr. Herman 
Kaveler and I. H. Hughes, Phillips Petroleum 
Company, F. W. Turner, Atlantic Refining Com- 
pany, T. R. Wade, Tide Water Associated Oil 
Company, H. O. Kirkpatrick, Arkansas Fuel Oil 
Company, Frank Richardson, Lion Oil Refining 
Company, and C. H. Thigpen, J. A. Simms, 
Howard Waddle, L. L. Jordan, Alec Crowell, of 
the Arkansas Oil and Gas Commission. 


In the absence of better data, these 
indices were employed, together with 
additional tests, conducted for the pur- 
pose of completing the recorded in- 
dices, so as to have representative in- 
formation from which an average in- 
dex for each pool could be calculated. 
The final pool average index was used 
to indicate the calculable ability of 
each well in the pool to flow unre- 
stricted through the oil string or base 
casing the first day of open flow. 

It has been observed that most of 
the early unrestricted pools in South 
Arkansas and adjacent areas, after be- 
ing completely developed, had a 
straight “log-log” decline in produc- 
tion; i.e., the total production plotted 
against time on log-log codrdinates 
could be made a straight line. This has 
also been found true of more recently 
developed fields, after they had passed 
the stage of restricted production and 
were producing at the maximum rate 
of which they were capable. 

To illustrate the maximum flow 
characteristics of present flush or pro- 
rated pools, it was decided that with- 
out better information a “log-log” de- 
cline characteristic would be most 
likely. By means of data available on 
the various pools, their maximum first 
day potential was estimated. In each 
case an estimate had been made on the 
volumetric basis of the ultimate recov- 
ery for that field under efficiently re- 
stricted flow. 

It was then assumed that should 
these same fields be opened to max- 
imum possible withdrawals, their ulti- 
mate recovery would vary between 40 
and 50 percent of the amount esti- 
mated to be recoverable under effi- 
ciently restricted flow. The daily 
amount of oil that would be produced 
at the field’s economic limit was also 
assumed. 

Thus, having assumed the daily 
production rate for the first day and 
for the last day, and having assumed 
the total amount of oil to be recovered 
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Fspecially Designed for Their Job... | 


el MA 


HOWN at the right are two of the four coke 

drums recently built by A.O. Smith for a 
major refiner and transported via rail and 
water from Milwaukee to Indiana Harbor. 





































It was natural that the executives and engi- 
neers turned to A. O. Smith for these vessels. 
Smith regards the design and construction 
of each pressure vessel as a problem requir- 
ing individual solution and has acquired an 





enviable reputation for solving such prob- 
lems successfully. 

Unequaled are Smith facilities for the 
construction of pressure vessels in any size 
and shape that can be transported either 
complete or in sections. Bimetallic con- 
struction—Smithlining— pioneered by A. O. 
Smith, is used wherever corrosion problems 
exist. Smith Pressure Vessels meet all code 
requirements. 





@ The diameter(16’) of four recently completed Smith-made 
coke drums made it necessary to remove railroad signal 
towers and to lower rails under a viaduct in transporting 


A.O. Smith Corporation, Milwaukee, Wis- by rail to the Milwaukee docks. 


consin. Offices at New York, Pittsburgh, 
Chicago, Tulsa, Dallas, Shreveport, Hous- 
ton, Corpus Christi, Los Angeles. 


Vou xnou A. 


@ A. O. Smith has a daily capacity of 12,000 steel 

frames for autos, trucks, and busses. That number 

of vehicles is a potential annual consumer of 

approximately 5,000,000 gals. of gasoline and 
100,000 gals. of oil. 


@ Smith Multi-Layer vessels are sup- 
planting other constructions for high- 
pressure services. They alone can be 
produced quickly enough in the 
present emergency. ——. . 
@ Smithlining was specially devel- 
oped for vessels in corrosive oil re- 
finery service. This method of pro- 
tection has the Jongest satisfactory 
record of performance. 

@ Smith Casing is a typical Smith- 
way product in that modern produc- 
tion methods are utilized to obtain 
higher strength and greater safety 
at lower cost to the user. 


@ At the docks, the four vessels were transferred to a barge, 
which was then towed to Indiana Harbor. 
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during the interim, it becomes math- 
ematically possible to derive formulas 
based on straight “log-log” decline 
that will determine the duration of 
time between the first day and the last 
day, and the relationship of production 
rate to time during the interim. 

Exhibit No. 7 graphically illustrates 
for comparative purposes the daily de- 
cline and Cumulative recovery of oil 
under wide open flow and optimum 
conditions for one of these fields. 
Briefly, it is estimated that the ulti- 
mate recovery would suffer by 60 per- 
cent under potential flow and that ap- 
proximately 40 percent of the expected 
recovery would be obtained the first 
year. 

Applying the method to each of the 
pools that have been exhibited, the 
following approximations are obtained: 





| Recoverable oil 
| Volmetric oil | 
Exhibit in place, in Optimum | Open flow, 
no. thousand | conditions, | in thousand 
bbl. | in thousand bbl. 
bbl. 
2 280,000 140,000 56,000 
3 14,400 7,200 2,900 
4 11,000 5,500 2,200 
5 8,000 4,000 1,600 
6 104,500 36,500 20,800 
193,200 83,500 
Indicated loss by open flow or gain by optimum 
rate, 109,700,000 bbl. 











P. D. Baker, petroleum research 
engineer for the Standard Oil Com- 
pany of Louisiana and a member of 
the committee,* derived the formula 
applied in the mechanics of the estima- 
tions. Exhibit No. 8 illustrates the 
formula and its application to the 
Magnolia field. 

It must be clearly understood that 
the calculations were required to sup- 
ply an urgent need and the results are 
not given as proved. Future work is 
being done along these preliminary 
lines and it is hoped that concrete evi- 
dence with new figures can be given 
in time. In the meantime, the forego- 
ing discussion is granted as hypotheti- 
cal and, although it is believed to 
be correct, it is open to considerable 
dispute. 

General 

An effort has been made to cover, 
as briefly as possible, practically all the 
points that would be of interest to 
engineers. There are many other points 
that would be interesting, perhaps, to 
other branches of the industry, espe- 
cially to those who are charged with 
the duty of preparing myriad govern- 
mental forms and reports. 

The number of reports required 
from operating companies in Arkansas 
is kept at the very minimum. To Guy 
L. Tate, vice-president of the Mag- 
nolia Petroleum Company, should go 
the credit for the reporting system 
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employed. He spent weeks with other 
representatives of the industry and 
agents of the Commission in designing 
reports that would be complete, non- 
burdensome, and uniform. After hear- 
ing, the system was adopted and there 
has never been a change made. 

A streamlined system of certificates 
of clearance or “tenders” is also used 
as a coéperative means of obtaining 
the fullest support of the Connally 
Act. Again, as in so many constructive 
measures, the industry recommended 
this move and the program was initi- 
ated with the assistance of the Federal 
Tender Board. 

If proration is no better than the 
law under which it operates and a law 
is doubtful until proved by litigation, 
then the statute in this case should be 
satisfactory. Two instances of litiga- 
tion, one before the Chancery Court 
of Union County’ that was appealed 
to the State Supreme Court and de- 
cided in favor of the Commission in 
both courts, and the other before the 
District Court of the United States,’® 
also decided in favor of the Commis- 
sion, have removed any doubt as to 
the effectiveness of the law or the 
authority of the Commission. 

The cost of the administration of 
this system of proration-conservation 
has been borne thus far by the owner 
and producer of oil and gas. An assess- 
ment of 2.5 mills for each bbl. of oil 
produced and saved supports all cost 
and the levy applies only to the pro- 
duction from pools operating under re- 
striction. No funds may come from 
general taxation, nor can any part of 
the proration assessment be diverted to 
channels other than the administration 
of the Conservation Act. 


Summary 


Pogue"? has perhaps written more 
on proration than any other author. 
He suggested certain steps or points 
quite recently in an address before the 
American Institute of Mining and 
Metallurgical Engineers on the subject 
of a design for more effective prora- 
tion. Four of these suggestions are 
listed herewith: 


1. The development of the opti- 
mum rate concept as a yardstick 
for restricting the individual oil 
pool. 


"In Union Chancery Court, Second Division, 
August 21, 1939, Case No. 6389. Lion Oil Re- 
fining Company vs. O. C. Bailey et al. The right 
of the Commission to close-in oil pools for the 
purpose of investigating reservoir conditions, etc., 
was challenged. This court held that it was 
within the authority of the Commission. Upon 
appeal, the Supreme Court of Arkansas on April 
22, 1940, affirmed the decree of the trial court. 

WD istrict Court of the United States, Western 
District of Arkansas, El Dorado Division, Civil 
Action, File No. 54. Lion Oil Refining Company 
vs. O. C. Bailey et al, Attempt to enjoin the use 
of acre-pound proration and substitute acre-foot- 
pound proration. Injunction denied July 8, 1940. 

11Joseph E. Pogue, ‘‘A Design for More Effec- 
tive Proration.’’ Transactions A.I.M.E. (1939) 


132, 206-214. (List of earlier papers on page 214). 





The standardization of the ap- 
plication of bottom-hole pres- 
sure readings for the effectuation 
of ratable takings. 


3. The harmonizing of drilling in- 
centives with the requirements 
of delayed production. 


4. The employment of market de- 
mand quotas to reconcile the in- 
terim differences between opti- 
mum rates and market require- 
ments. 

Foley’* has reviewed the proration 
practices of all the prorating states, 
and has also made recommendations. 
As a suggested solution of the spacing 
problem he says: “In many fields, there 
are tracts that are smaller than a nor- 
mal drilling location. It might be pos- 
sible to unitize small tracts into drill- 
ing sites without necessarily unitizing 
the field.” 

These suggestions are incorporated 
in the scheme of proration adopted in 
Arkansas. It is also believed that the 
soundness of the theory advanced is 
well substantiated by demonstration. 


Concluding Remarks 


The oil industry has guided the 
course in this particular proration- 
conservation movement to the benefit 
and satisfaction of the state and the 
producer. Planned economy and proved 
technology blend into apparent stabil- 
ity. The adoption of unit operation by 
implementation is bringing about effi- 
cient development and economic de- 
pletion of reserves and the prudent 
conservation and utilization of natural 
reservoir energy are preventing waste 
and should provide ultimate in recov- 
ery. The profitability probabilities are 
most satisfying. 


APPENDIX 


From the text “Arkansas Laws Governing the 
Natural Resources of the State” by Robert A. 
Leflar, Professor of Law, University of Ar- 
kansas, this summary of the Oil and Gas Con- 
servation Law is taken: 

“By Act 105 of 1939, there is created an 
Oil and Gas Commission consisting of seven 
members appointed by the Governor, with 
power to hire employees and to function as a 
supervising authority over the production of oil 
and gas in Arkansas. A principal purpose of the 
law is to set-up machinery for the elimination 
of wasteful and unprofitable over-production of 
oil and gas in the State. The Commission is au- 
thorized to achieve this end by setting up a 
system of ‘proration’ restricting wells to a 
specified daily production. In order to achieve 
the ends sought by ‘proration,’ it is necessary 
that a considerable measure of codperation be- 
tween the bodies administering conservation 
systems in the various oil and gas producing 
states must occur, and it is a fact that the laws 
cf most of the states do provide for such co- 
operative action. 





Lyndon L. Foley, ‘‘Proration of Oil Produc- 
tion,’’ The Mines Magazine, June, 1939, and 
‘*Proration of Allowable Oil Production,’’ A.P.I. 
Drilling and Production Practice (1937) 427-436. 
Also ‘‘Spacing of Oil Wells,’ Transactions 
A.1.M.E. (1938) 127, 15. 
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Certainly the initial cost of wire rope 
doesn’t mean much. For what you 
really pay for as a rope user is rope 
cost per foot drilled. 


That’s why Roebling Lines for the 
Oil Fields are economy lines. They 
reduce to the minimum average rope 
cost per foot drilled. 


Roebling assures you of this unex- 
celled wire rope service by means of: 


1. Constant research—in one of the 
country’s most modern and com- 
pletely equipped research laboratories. 


2. Close control of all manufacturing 
steps, from raw materials to finished 
product. 


3. Nearly 100 years of wire fabricat- 
ing experience. 


Ry 


JOHN A. ROEBLING'’S SONS CO. 


Trenton, mn. J. Branches in Principal Cities 
































Roebling “Blue Center’ Rotary Drilling 
and Casing Lines—Bailing and Coring 
Lines—Sucker Rod and Tubing Lines— 
Winch Lines—Spudding Lines—Sand 
Lines—Cable Tool Drilling Lines—Guy 
Strand—Dead Lines— Wire Rope Fittings 
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“Apart from ‘proration,” however, the Ar- 


kansas Commission is vested with numerous 
powers designed to aid in the conservation of 
the oil and gas resources of the State. For ex- 
ample, the act prohibits and the Commission is 
in the operation 
of oil and gas wells, and the law proceeds to 
define ‘waste’ as follows: 


“Waste’ 


ing shall mean ‘physical waste’ as that term is 


empowered to punish ‘waste’ 


in addition to its ordinary mean- 
generally understood in the oil and gas industry. 
It shall include: 

(1) The inefficient, excessive, or improper 
use or dissipation of reservoir energy; and the 
locating, spacing, drilling, equipping, operating, 
or producing of any oil or gas well or wells in 
a manner which results, or tends to result, in 
reducing the quantity of oil or gas ultimately 
to be recovered from any po l in this State. 


“(2) The inefficient storing of oil; and the 
locating, spacing, drilling, equipping, operating, 
or producing of any oil or gas well or wells in 
a manner causing, or tending to cause, unneces- 
sary or excessive surface loss or destruction of 
oil or gas. 

“(3) Abuse of the correlative rights and op 


portunities of each owner of oil or gas in a 
common reservoir due to nonuniform, dispro- 
portionate, and unratable withdrawals causing 


undue drainage between tracts of land. 


(4) Producing oil cr gas in such manner 


as to cause unnecessary water channeling or 
coning. 
‘(5) The operation of any oil well or wells 


with an inefficient gas-oil ratio. 


“(6) The drowning with water of any 
stratum or part thereof capable of producing 
oil or gas. 

“(7) Underground waste however caused 
and whether or not defined. 

(8) The creation of unnecessary fire haz- 
ards. 

““(9) The escape into the open air, from a 
well producing both oil and gas, of gas in excess 
of the amount which is necessary in the efh- 
cient drilling or operation of the well. 

(10) The use of gas for the manufacture 
of carbon black. 

(11) Permitting gas produced from a gas 
well to escape into the air. (Sec. 9, Act 105 of 
1939, approved February 20, 1939). 

“In addition to these specific prohibitions, 
the Commission is authorized to promulgate 
regulations designed to aid in the prevention 
of waste. The statute lists the following pur- 
poses for which such regulations may be issued, 
with the force of law: 

“-_:. 2a drilling, casing, and 
plugging of wells to be done in such a manner 
as to prevent the escape of oil or gas out of one 
stratum to another; 


require the 


to prevent the intrusion of 
water into an oil or gas stratum from a sepa- 
rate stratum; to prevent the pollution of fresh 
water supplies by oil, gas, or salt water; and to 
require bond conditioned for the 
performance of the duty to plug each dry or 
abandoned well. 


reasonable 


“B. To require the making of reports show- 
ing the location of oil and gas wells, and the 
filing of logs and drilling records. 


“C. To prevent the drowning by water of 





any stratum or part thereof capable of produc- 
ing oil or gas in paying quantities, and to pre- 
vent the premature and irregular encroachment 
of water which reduces, or tends to reduce, the 
total ultimate recovery of oil or gas from any 
pool. 

“D. To require the operation of wells with 
efficient gas-oil ratios, and to fix such ratios. 

“E. To prevent ‘blow-outs,’ ‘caving,’ and 
‘seepage’ in the sense that conditions indicated 
by such terms are generally understood in the 
oil and gas business. 

To prevent fires. 

To identify the ownership of all oil or 
gas wells, producing leases, refineries, tanks, 
plants, structures, and all storage and transpor- 
tation equipment and facilities. 

“H. To regulate the ‘shooting,’ perforating, 
and chemical treatment of wells. 

“T. To regulate secondary recovery methods, 
including the introduction of gas, air, water, 
or other substance into producing formations. 

“J. To limit and prorate the production of 
oil or gas or both, from any pool or field for 
the prevention of waste as herein defined. 

“K. To require, either generally or in or from 
particular certificates of 
tenders in connection with the 
of oil or gas. 


clearance or 
transportation 


areas, 


“L. To regulate the spacing of wells and to 
establish drilling units. 

To prevent, so far as is practical, reason- 
ably avoidable drainage from each developed 
unit which is not equalized by counter drain- 
age. (Sec. 11, Act 105 of 1939, approved Feb. 
20, 1939).” 


P 205.111.31 


Analysis of Crude Oil from Phillips County, Kansas, Well 


HE crude oil produced from a 





Logan Pool Kansas 


Producing formation, Phillips County 

Reagan sandstone (?) Sec. 32, 1.5 S.. & 

Depth, 3543-3563 ft. 6th Prin. Merid. 
GENERAL CHARACTERISTICS 


Specific gravity, 0.867 A.P.I. gravity, 31.7 
Sulphur, percent, 0.57 Color, brownish- black 
Saybolt Universal viscosity at 77°F., 100 sec., at 100°F., 72 sec. 


DISTILLATION, BUREAU OF MINES HEMPEL METHOD 
Distillation at atmospheric pressure, 746 mm. First drop 35°C. (95°F.) 


Per- Sum aww. Ce 5. 4, Cloud 
cent per- 60°F. vise. test 
cent 100°F. F, 


Lz 0.648 

5.1 .674 

40 714 
12.0 tae 61.8 18 
15.9 .749 57.4 18 
20.0 .766 53.2 20 
24.0 .784 49.0 22 
28.1 .800 45.4 24 
32.8 814 42.3 25 
38.9 827 39.6 27 
0 mm 
43.4 
49.1 
54.1 
59.3 


discovery well in Phillips County, 
Kansas, has an intermediate base, ac- 
cording to an analysis recently made 
by the U. S. Bureau of Mines, at its 
Petroleum Experiment Station, Bar- 
tlesville, Oklahoma. The gravity of the 
sample is 31.7 deg. A.P.I. and the sul- 
phur content (0.57 percent) is rel- 
atively high. The analysis made by the 
Bureau of Mines Hempel method shows 
a total gasoline and naphtha content Saatinn Cat at 
of 24 percent, with approximately 9 No. °C. F. 
percent of kerosine distillate, 15 per- 50 122 
cent of gas oil, 18 percent of lubri- 2 75 167 
cating distillate, and 34 percent of 100 212 
residuum. ie 309 
175 347 
200 392 
995 437 


20W.., 


Sp. Gr. 
60 60°F, 


—_ 
ny 
~ 


HIRO DYNO 


86.9 
78.4 9.4 
66.7 18 


~~ CO 


ok 


The discovery well, Ray No. 1 of 
the Cities Service Oil Company, is in 
Sec. 32, T. 5 S., R. 20 W., approxi- 9 350 422 
mately 30 miles south of the Kansas- 10 275 527 
Nebraska State line. This well is now Distillation continued 
the northwest outpost of production 11 200 392 

° 12 225 437 
on the Barton Arch, a geological up- 13 250 482 
; , . 20 y 
lift on which there are a number of 14 275 527 oe 
oil-producing areas in west-central and 15 300 572 5.9 65.2 .893 27.0 41 155 80 
northwestern Kansas. The producing Residuum 33.8 99.0 0.974 13.8 
formation has been tentatively identi- Carbon residue of residuum 15.6 percent; carbon residue of crude 5.3 percent. 


fied as Reagan sandstone and the well APPROXIMATE SUMMARY 

was completed by setting casing on Light gasoline we “i 682 

bottom and gun-perforating the cas- Total gasoline and naphtha 24.0 0.734 

ing at a depth of 3543 to 3563 ft. Kerosine distillate 8.8 0.807 
The “potential” of the well ob- 


Gas oil 14.7 0.841 
; ee + Nonviscous ‘icating distille 2 .859-0.88: 
tained by the “echometer” indicated Nonviscous lubricating distillate 10 0.859-0.883 
an initial production of 2135 bbl. per 


Medium lubricating distillate 7.5 0.883-0.899 
day. 


ee 


D> 


0.847 35.6 32 4] 10 
.856 33.8 33 47 30 
.870 31.1 36 60 50 
882 28.9 39 89 65 


ee | 


OVSt 


AP I. 
76.0 
61.3 
43.8 
36.8 

33.2-28.8 
28.8-25.9 


Viscosity 


50-100 
100-200 
Viscous lubricating distillate Above 200 
Residuum 33.8 
Distillation loss 1.0 


0.974 13.8 


The analysis of the oil follows. 
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Every user‘of sucker rods should have 
ao copy of this interesting, 64-page 
bulletin on the manufacturing and 


use of sucker rods and couplings. Write 
for your copy today 
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The three hydraulic couplings can be 
seen mounted on the flywheels of the 
gas engines that power the rig 


WALLACE A. SAWDON 


Pacific Coast and Foreign 
Editor 


Hydraulic Couplings Promote Flexibility 
In Power Control of Drilling Equipment 





New mechanical rig employs three 335-hp., 6-cylinder gas 
engines, each equipped with a coupling of the 


HE theoretical advantages of hy- 

draulic couplings used with inter- 
nal-combustion or electric motors 
have been recognized for’ some time 
but actual performance of such cou- 
plings when employed in connection 
with rig equipment has now provided 
more definite assurance as to the adapt- 
ability of the hydraulic drive in well- 
drilling operations. Hydraulic cou- 
plings have been utilized for a number 
of years in foreign fields, particularly 
when Diesel engines have been em- 
ployed as prime movers. A few weeks 
ago, a mechanical rig using hydraulic 
couplings was completed in the United 
States and now offers an opportunity 
for observation. Moreover, the well 
drilled with this rig reached a depth 
of nearly 10,000 ft. and the equipment 
was of the heavy type now frequently 
used for deep-hole drilling. 


scoop-control type 





This well is KCL-B, 72-4 at Coles 
Levee, California, and was drilled by 
Bell and Loffland, Inc. for the Rich- 
field Oil Company. The prime movers 
consist of three Waukesha 6-cylinder 
gas engines rated 335 hp. at 900 r.p.m. 
A hydraulic coupling is attached to the 
flywheel of each engine as indicated in 
Fig. 1 and power is transmitted 
through V-belts to the mud pumps 
and drawworks as shown in Fig. 2. 
The two Ideal C-350 power pumps, 
having an 18-in. stroke, were equip- 
ped with 73/-in. liners to a depth of 
8300 ft. and 634-in. liners were used 
from that depth to the total depth of 
9750 ft. The drawworks was an Ideal 
23-1014 F.E. 

The well was spudded September 19, 
1940, and was put on production De- 
cember 8, 81 days later. A string of 
53%;-in. drill pipe was used to the 


8300-ft. depth and 4'%-in. for drill- 
ing from that depth to bottom. A 
1334-in. surface string was cemented 
at 1412 ft. and a 7-in. water string at 
9350 ft. Liner consisting of 438 ft. 
of 534-in. pipe perforated from 9742 
ft. to 9633 ft. and from 9592 ft. to 
9366 ft. was landed at 9742 ft. The 
well was completed with 21-in. tub- 
ing set at 9716 ft. and had an initial 
daily production of 775 bbl. and 
2,500,000 cu. ft. of gas through two 
1'4-in. beans. When on production the 
flow is limited to approximately 415 
bbl. per day through a 14/64-in. bean 
with tubing and casing pressures of 
1500 and 1900 Ib. per sq. in., respec- 
tively. 

The hydraulic couplings used on this 
rig were of the scoop-control type sup- 
plied by the American Blower Cor- 
poration. One coupling was attached 
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Welded, rivetless firebox and one-piece, 
welded barrel are two of the advanced 
features of the new “Oilwell” No. 0 
Portable Superheated Steam Generator. 
The welded construction improves 
water circulation, facilitates washing 
and cleaning, and reduces upkeep by 
eliminating rivets and overlapping 


S-26) provide light weight in relation 
to size, strength and capacity. 

In addition to its money-saving mod- 
ern construction features, the No. 0 
Steam Generator represents a new and 
much larger size—106-inch firebox and 
68-inch barrel — with correspondingly 
great increase in boiler-horsepower out- 
seams. put. Consistent with the smaller sizes 
of “Oilwell” Steam Generators, the high 
and favorable ratio of firebox heating 
surface to tube heating surface is main- 
tained. 


High tensile strength carbon-silicon 
steel plates (70,000 lbs. per sq. in. mini- 
mum — A.S.M.E. Boiler Specifications 


FUNDAMENTAL ADVANTAGES OF 
“OILWELL” STEAM GENERATORS 


% High steaming capacity per square-foot of 
heating surface and per pound of weight. 


“Oilwell” Portable Superheated Steam Generators are now available 
in three sizes; all are designed for 350 lbs. per sq. in. working pressure: 





SPECIFICATIONS NO. 0 NO. 1 NO. 2 





Weight, Complete: 


Including Stack... . 


Less Stack 


43,035 Ibs. 
40,935 Ibs. 


34,853 Ibs. 
33,263 Ibs. 


24,300 Ibs. 
23,150 Ibs. 





Recommended Operating Load 
(continuous) 


13,000 Ibs. of 60° F. water 
per hr. superheated to 625° 
F.=500 boiler horsepower 


7,900 tbs. of 60° F. water 
per hr. superheated to 600° 
F.=300 boiler horsepower 


4,800 Ibs. of 60° F. water 
per hr. superheated to 580° 
F.=180 boiler horsepower 





Demonstrated Peak Load 
(Intermittent) 





16,000 tbs. of 60° F. water 
per hr. superheated to 670° 
F.=625 boiler horsepower 





9,500 Ibs. of 60° F. water 
per hr. superheated to 650° 
F.=375 boiler horsepower 





6,000 ibs. of 60° F. water 
per hr. superheated to 630° 
F.=225 boiler horsepower 





1 BOILER HORSEPOWER—33,479 B.T.U. 


% High efficiency over a wide range of steam- 
ing rates. 


% Ease of transportation—light weight and 
small bulk in relation to actual capacity. 


% Superheating the steam greatly reduces the 
amount of water evaporated in relation to 
boiler horsepower output; steam at 350 Ibs. 
per sq. in. pressure uperheated to 625°F. has 
31%, greater volume per pound of water evapo- 
rated than saturated steamat the same pressure, 
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Fig. |. Sketch of a 30-in. hy- 
draulic coupling of the scoop- 
control type mounted on 
flywheel of 6-cylinder 
gas engine 











directly to the flywheel of each engine. 
The coupling consists fundamentally 
of the three main elements that com- 
prise a constant-speed traction hydrau- 
lic coupling—the impeller, the runner, 
and the enclosing cover—plus an outer 
rotating oil reservoir, a fixed manifold, 
and an adjustable scoop tube. By means 
of the scoop tube the amount of oil 
in the working circuit is varied to 
change the output speed and power. 
Setting of the position of the scoop 
tube on this rig was by remote control 
and was operated from the driller’s 
position on the derrick floor. 

The impeller of the hydraulic cou- 
pling is radial-vaned and facing it, but 
not in actual contact, is the similarly 
vaned runner. The enclosing cover is 
a part of the impeller and completely 
envelops the runner so that the run- 
ner, in a sense, is situated within the 
impeller. The impeller is attached to 
the flywheel of the engine and the 
runner to the driven shaft. The en- 
closure formed by the impeller and its 
cover is filled with oil and the runner 
rests submerged in this oil. 

As the impeller is rotated the cen- 
trifugal force throws the oil outward 
between the radial vanes to the inside 
periphery of the coupling and the oil, 
following the curved contour of the 
impeller, flows directly into the vane 
runner facing it, delivering its kinetic 
energy to the runner and flowing back 
to the center to complete the circuit. 
This flow is continuous and, inasmuch 
as it is delivered from a constantly 
rotating impeller results in torque and 
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rotation of the runner rather than 
straight axial pressure. 

In the scoop-control hydraulic cou- 
pling, the outer case acts as an oil res- 
ervoir and receives centrifugally the 
cil that is not required in the circuit 
to transmit power at any one speed 
setting. The scoop tube is mounted 
eccentrically on the stationary mani- 
fold and is pivoted so that it can swing 
through an arc of 82 deg. With the 
coupling rotating, centrifugal force 
holds the oil in the outer casing in an 
annular ring against the outer rim. 
When the scoop tube is in its outer- 
most position it picks up all the oil in 
the outer casing, carries it through 
cored openings of the manifold and 
into the working circuit to transmit 
maximum power. When the scoop tube 
is in the fully retracted position it is 
completely out of the annular ring of 
casing oil and carries no oil to the 
working circuit. 

Variation in output speed and power 
is obtained by setting the scoop tube 
in any intermediate position between 
the full dip and fully retracted. This 
leaves in the outer casing a rim of oil of 
varying thickness depending on the 
position of the scoop tube with relation 
to the outer casing rim. 

Although the drilling of one well is 
hardly sufficient service to bring out 
all the advantages and disadvantages 
of hydraulic drives, it has demonstrated 
that such drives can be used to ad- 
vantage when internal-combustion en- 
gines are used as prime movers. In 
drilling this well it was found that the 
hydraulic couplings made it possible to 
approach pump performance compara- 
ble to that obtained with a conven- 
tional steam pump. That flexibility in 
application of power was obtained is 


indicated by the fact that during the 
operation the two pumps were used 
singly or in parallel with one engine 
to each pump, with two engines to 
cne pump, and with the pumps com- 
pounded and driven by two engines. 
The pumps used had sufficient capacity 
so that circulation during most of the 
drilling was maintained with one pump 
driven by two engines in series. Below 
9000-ft. depth the mud delivery was 
approximately 570 gal. per min. against 
a pressure of 1000 Ib. per sq. in. with 
pumps equipped with 63/-in. liner and 
operating at 55 r.p.m. 

When used on pump drives, the hy- 
draulic coupling has the important ad- 
vantage of permitting pressure to be 
held on the pumps when they are 
stalled. With the scoop-controlled type 
as employed on this well it was pos- 
sible to slip the coupling to any extent 
desired. This characteristic permits 
running the engine at its maximum 
torque speed thereby delivering torque 
to the pump even while the pump is 
stalled or running very slowly. Such 
action is valuable when making casing 
tests. After the 7-in. string was ce- 
mented the mud pump was started-up 
and a pressure of more than 1000 |b. 
per sq. in. was maintained with the 
pump stalled but with the engines 
running, until the effectiveness of the 
cement job was believed to have been 
determined. The same action is advan- 
tageous when attempting to establish 
circulation with mud of great resist- 
ance. As the pressure required for cir- 
culation decreases and the pumps pick- 
up speed the scoop control can be reg- 
ulated to keep the engine at the best 
running speed until normal operation 
is obtained. 


Pump pressures utilized during the 























Fig. 2. Sketch showing layout of drawworks and mud pumps 
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drilling of this well varied from just a 
few pounds after spudding-in to ap- 
proximately 2000 Ib. per sq. in. while 
drilling. Only the two sizes of liners 
mentioned, however, were required to 
cover the entire range of pump per- 
formance. 

In hoisting from shallow depths, only 
two of the engines were used but as 
the well was deepened all three engines 
were applied in series. The most ex- 
perienced drillers frequently stall the 
engines with a conventional drive 
either through improper synchroniza- 
tion of clutch and throttle or in at- 
tempting to lift too great a load. With 
hydraulic couplings installed it is im- 
possible to stall the engines by over- 
loading. The performance character- 
istics of these couplings are such that 
full engine torque is not delivered un- 
til they reach a certain speed, which 
is usually approximately half the rated 
engine speed. At this point the hy- 
draulic couplings will deliver full en- 
gine torque but will slip as much as 
100 percent. As the engine speed is 
increased the slip becomes less until at 
rated engine speed the slip is between 
three and four percent. 

This action permits the hydraulic 


coupling to be used as a clutch al- 


though in ordinary operation this is 
not done because of the few seconds’ 
additional time required. In an emer- 
gency, however, this feature may be 
employed successfully. At the other 
extreme the driller can wait until the 
hydraulic couplings are at full speed 
and at minimum slip before engaging 
the mechanical clutch. If this is done 
the load may be hoisted with a very 
rapid acceleration and lifting time is 
reduced. Obviously the shock involved 
by this action is great and when re- 
peated often may, in time, cause some 
damage to the rest of the machinery. 

Thus there are disadvantages in fol- 
lowing these extreme procedures and 
the usual practice is to engage the 
mechanical clutch when the hydraulic 
couplings are at slightly more than 
half speed. This action provides a fairly 
rapid acceleration of the load and, as 
the couplings are running at a speed 
where such slip is possible, there is a 
definite cushioning effect at the time 
of the shock load. This is attended 
with considerable ease on the clutch 
plate. As might be expected when be- 
ginning operation of an entirely new 
type of equipment, the drillers had to 
become conversant with the perform- 
ance of the couplings. Hoisting time 
at first was slow because the loads were 
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Fig. 3. The position of the scoop tube for control of speed and power when 
using scoop control hydraulic couplings is indicated in this sketch 
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applied while the engines were at idling 
speed. This caused an excessive lag in 
hoisting but after a time the drillers 
had become proficient in operating the 
rig and were adept at speeding the 
couplings the proper amount to obtain 
desirable hoisting speed without shock. 

During rotation the general practice 
followed was to use two engines for 
circulation and one engine for driving 
the rotary machine. While drilling 
some formations above 5000 ft., drag 
bits were used at comparatively high 
speed and two engines were then ap- 
plied to rotation. The usual table speed 
with rock bits ranged between 200 
and 300 r.p.m. and one engine was 
found adequate for this service. 

As slippage is a definite feature of 
the hydraulic coupling the heat gen- 
erated during slippage must be dis- 
sipated. It had previously been deter- 
mined that the coupling itself will dis- 
sipate the heat accompanying approxi- 
mately 7 to 10 percent slip by convec- 
tion without the oil becoming danger- 
ously heated. Beyond this amount of 
slippage the heat generated in the oil 
induces disintegration and some pro- 
vision must be made for cooling the 
oil. This condition occurs frequently 
with the mud pump drives. 

For hoisting alone it is hardly neces- 
sary to provide auxiliary cooling units 
for the oil but the one engine that is 
always in the hoisting circuit also op- 
erates the rotary machine. When hoist- 
ing, the instantancous load is, of course, 
severe and the slippage may be tem- 
porarily great; but the short hoisting 
cycle is followed immediately by an 
idling cycle that permits sufficient 
cooling to offset the overload heating. 
When driving the rotary table, how- 
ever, there may be certain occasions 
in addition to rotating at slow speeds 
with an attendant limited oil circula- 
tion when cooling is required. It was 
deemed advisable, therefore, to provide 
cooling for the oil used in all three of 
the couplings installed on this rig so a 
cooler of heat exchanger tube type was 
installed for each of the couplings, as 
shown in Fig. 1. The cooler is inter- 
posed in the oil line from the scoop 
tube to the working circuit and the 
pressure developed in the scoop tube is 
more than sufficient to overcome the 
oil cooler pressure drop. 
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ALTER EGO: Literally ‘“‘ one’s other self’’—the still, small voice that questions, inspires and corrects our conscious action. 


ALTER EGO: I know you have your doubts 
about the need for two welding controls. 
But that’s a good omen. 


Good? In what way? 


ALTER EGO: Well, to believe with certainty, 
we all must begin with modest doubts. 
Then, as we kick over the doubts one by 
one, the certainty is reinforced. 


Then, if I want to make a sound 
conclusion, it’s up to me fo start 
kicking over a few doubts. 


ALTER EGO: Right. And there’s an army of 


veteran Welders that’ll help you get rid 
of your D. T.’s. 


LINCOLN SUGGESTS: Ask the experienced 
welders how Dual Continuous Control assures 
greater benefits from welding. They'll tell 
you that Dual Continuous Control is the only 
means of varying both the TYPE of arc and the 
arc INTENSITY. This flexibility enables them 
to get the EXACT welding arc for maximum 
quality and maximum speed on every job. The 
value of this welder control—to you—is explained 
fully in “The New Arc Welding Technique,” 
Bulletin 412. (Gratis on request.) 
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Copyright 1941, The Lincoln Electric Co. 
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Fig. |. This engine drives a 200-kw., 
900-r.p.m., d-c. generator for oilwell 
drilling. Belt-driven 25-kw. exciter is 
mounted directly on generator 
frame 
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H. E. DRALLE 


Manager, Petroleum and 
Chemical Section, Westinghouse 
Electric and Manufacturing 
Company 


Use of Electric Power Increases in All 
Phases of Petroleum 
Industry 


Automatic features of electric installations are used to 
full advantage in many oil-field and refinery applications 


IGNIFICANT trends and note- 

worthy engineering advances re- 
flect improved operating economy in 
all major branches of the petroleum 
industry during the last year. For ex- 
ample, drilling rigs employed unprece- 
dented power, automatic control now 
operates wells pumped intermittently, 
better heat balances have improved 
refining processes, and cathodic pro- 
tection is increasingly reducing losses 
on pipe lines. 

In the producing branch of the oil 
industry, developments are particu- 
larly interesting and have been 
speeded by more general use of elec- 
tricity in both drilling and pumping. 
As a result, operating economy has 
increased. 


Drilling Bit Works More, Loafs Less 


Drilling to deeper and deeper depths 
has necessitated larger prime movers 
for driving drawworks, to reduce the 
time taken in going into and coming 
out of the hole, thus netting more 
useful time of the bit on bottom. Dur- 
ing the year, the capacity of draw- 
works motors has increased from 400 
hp. to 800 hp., and 1000-hp. units are 
now being considered. 
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Electric drive has proved particu- 
larly suitable for providing increased 
power for drilling because of its flexi- 
bility. For maximum _ performance, 
there is a noticeable trend toward the 
direct current variable voltage system 
of control. It is mobile, self-contained, 
and flexible, and on many large rigs 
the generators are designed to prevent 
stalling the engine under any oper- 
ating conditions. (See Fig. 1.) By 
adding suitable units for parallel op- 
eration as well as capacity to the 
drawworks motor, it is practical to 
obtain any amount of power for hoist- 
ing within the mechanical capacity of 
the rig. Best practice seems to dictate 
the use of 1 kw. of generator capacity 
for each hp. of motors connected, for 
any operation. A typical drawworks 
motor with explosion-proof blower for 
supplying cool, clean, and safe air is 
shown in Fig. 2. 

Comparatively simple control segre- 
gates the generators to busses supply- 
ing power to the mud pump motors or 
to the busses supplying power to the 
table or drawworks motor. (See Fig. 
3). By means of small master switches, 
operating on the generator fields, the 
motors may be brought from zero to 








H. E. DRALLE 


graduated as an electrical engineer 
from the University of Illinois in 1916, 
and since then has been associated 
continuously with Westinghouse — 
After general engineering activities, 
Dralle specialized in the application 
of electricity to the cement, glass, 
railroad, and oil industries—In the 
fall of 1922 he began specializing in 
oil industry work—As a specialist in 
the application of electrical ma- 
chinery to the many phases of the 
oil industry, he was sent on a trip 
to the most important oil fields of 
Europe and the East—This 17 months’ 
trip extended over 37,000 miles and 
into 26 different countries — Prior to 
his appointment as manager of the 
petroleum and chemical section he 
was gearing representative in the 
northwestern and southwestern dis- 
tricts for Westinghouse’s Nuttall 
Works. 
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Petreco Electromatic De-Salting Plants operating in widely separated 
localities have developed many important advantages of processing salt- 
bearing crudes. Such, for example, as less coke formation, and plugging of 
equipment; minimum corrosion; increased on-stream time; longer runs; re- 
duced operating costs; lower maintenance; minimum repair and replacement 
costs; increased capacity; uniform operation; improved quality of refined 
and residual products; and ultimately, the protection of large refinery invest- 
ments. All these are money-saving, profit-building advantages, vitally im- 
portant to the most successful refinery operation. 

Case histories of numerous Petreco plants, showing how operators have 
profited by these advantages, will prove intensely interesting to refinery 
executives and will be supplied on request. Inquiries are invited. 


PETROLEUM RECTIFYING COMPANY OF CALIFORNIA 
General Offices: 530 West Sixth Street, Los Angeles, California 
Gulf Coast Division Eastern Division 
1312 Petroleum Bldg., Houston, Texas 648 Edison Bldg., Toledo, Ohio 
Representatives In Principal Oil Fields and Refining Centers 














full speed with a smooth, even flow 
of power. The flexibility of operation 
of the drive is comparable to steam, 
the recognized standard for this con- 
trol feature. From the standpoints of 
mobility, fuel cost, and installation 
expense, it is believed that electric 
power excels steam even when abun- 
dant supplies of suitable water are 
available for boiler purposes. 


Oil sands are constantly being dis- 
covered at greater and greater depths, 
which means that the deeper drilling 
demands will be met by heavier me- 
chanical equipment and larger capaci- 
ties in both generators and motors. 

When alternating current is used 
in well drilling, special two-bearing, 
bracket-type motors have been devel- 
oped with special torques for mud pump 
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Fig. 2. A 400-hp., 900-r.p.m., d-c. drawworks motor with blower unit driven by 
explosion-proof motor 


Fig. 3. One of two main control cadinets used with variable voltage oilwell 
drilling equipment. Total generating capacity of 900 kw. is supplied by 
four main generators separately excited 


Fig. 4. Special torque characteristics 
of this 400-hp., 900-r.p.m. d-c. motor 
safeguard the mud pump 
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drives. (See Fig. 4). Earlier, common 
practice for motors rating more than 
200 hp. was to use 3-bearing belted 
parts with a bed plate for the motor 
and outboard bearing. The portability 
and installation advantages of the 
two-beiring bracket-type units are 
substantial. 

The special pull-out torques (1.65 
times full load torque) minimize 
breakage of mechanical parts of 
pumps either in case of sudden stop- 
page of the pump discharge or from 
gradually increasing and excessive 
pressures. 


Pumping Turns to Automatic Control 

In oil production using electrified 
drives, there is a definite trend to 
automatic pumping by time switch 
control. This is used not only on wells 
of small volume requiring occasional 
operation, but also on wells that are 
pumped intermittently in compliance 
with proration schedules. 

Time switches can be preset to start 
and stop wells on any cycle from once 
each 24 hours to once in each quarter 
hour. Many pumping units now em- 
ploy a weatherproof motor and con- 
trol of the type that utilizes time 
switch operation, and high-torque mo- 
tors insure oil-well starting even under 
adverse weather and well conditions. 

When central station power is not 
available a popular method of obtain- 
ing electric power is from a self- 
contained, engine-driven power unit 
such as shown in Fig. 5. Capacities 
range from 334 kw. to 250 kw., and 
from 110 volts to 2300 volts. Instead 
of being direct-connected, the exciter 
can be mounted on the generator 
frame and driven by a “V” belt from 
the generator shaft. This permits a 
smaller, higher-speed exciter, decreas- 
ing weight and size of the unit. 


Improved Heat Balances Aid Refining 


Refining processes, shifting to meet 
constantly changing demands for va- 
rious products in different quantities 
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Fig. 5. A 312-kva., 220-v., 1200 r.p.m. 
("packaged power’) generator, with 
exciter and complete control 
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increasingly use latest electrical devel- 
opments. Noticeable trends have been 
in the direction of improved heat bal- 
ances and more carefully engineered 
drives to net maximum economies. 
Where possible to meet these re- 
quirements, proved drives have been 
extended to permit a more diversified 
use. For example, explosion - proof 
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Fig. 6. A 100-hp., 440-v., oil-immersed 
combination full voltage starter, with 
circuit breaker for outdoor 
installation 
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Fig. 7. High-speed "heat-exchanger" motors are popular. This 500-hp., 3600- 
r.p.m. motor is one of several units in gasoline pipe-line service. The direct- 
coupled explosion-resisting motor is situated in the pump room 
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motors, control, switching, and meter- 
ing are all now suitable for outdoor 
application in hazardous and corrosive 
atmospheres. (See Fig. 6.) 


Recycling Plants Powered by 
Electricity 

A recycling plant seems an obvious 
application for forms of power other 
than electric drive. When the supply 
of good water is limited, however, 
electricity is ideal power, whether ob- 
tained from central station sources or 
from locally operated engine-generator 
sets. Large installations in the Gulf 
Coast area during the last two years 
were almost 100 percent electrified. 

The conditions of operation in pipe- 
line stations affecting the application 
and utility of electric drives are sim- 
ilar to those in refineries. The use of 
explosion-resisting drives is increas- 
ing. Applications and horsepowers have 
increased. The simplicity and depend- 
ability of dual-ventilated, “heat ex- 
changer” cooling methods for motors 
are increasingly applied in pipe-line sta- 
tions, because of overall operating 
economy. Such drives are practical to 
1250 hp. and 3600 r.p.m. 


Pipe Lines Stress Cathodic Protection 


Cathodic protection of lines is re- 
ceiving increased attention. It has 
become so important that many com- 
panies now have their own depart- 
ments devoting full time to this work. 
Others employ consultants to solve 
their specialized problems. 

Weatherproof rectifiers to supply 
low-voltage direct current from ex- 
isting a-c. supplies, are being applied. 
These are compact, efficient, and re- 
liable units serving a useful purpose 
in cathodic protection of pipe lines. 


Tapping New Markets 


Curtailment of general productive 
activity in the petroleum industry, 
principally from losing foreign mar- 
kets, has intensified the forward-look- 
ing efforts of the industry to expand 
local markets by making economically 
available to more people the thousands 
of products derived from petroleum. 
These results have been accomplished 
by improved engineering methods and 
practices within all branches of the 
industry. And as part of these better- 
ments, electrical developments are in- 
creasingly important in all branches 
of the extensive petroleum industry. 








Fig. 8. Pole-mounted unit for supply- 
ing low voltage d-c. power from a-c. 
supply for cathodic protection 
of pipe line 
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Managing Editor 


Reconditioning Program Concentrates on 


“Hot Spots” 


Leak reports, other records, and visual inspection of pipe-line right- 
of-way are basis for indicating sections of line requiring repair. 


TANOLIND PIPE LINE COM- 

PANY recently began a program 
of reconditioning its 8- and 10-in. pipe 
line between the Mexia station and the 
Bowie station, Texas. For several years 
this section of line has been out of use 
due to the fact that all crude oil from 
East Texas transported from the East 
Texas area by Stanolind was sent south 
to the Pan American refinery at Texas 
City. Now that Pan American is con- 
structing its own pipe line from East 
Texas south, Stanolind will move north 
such East Texas crude oil as is tendered 
via its line, the ultimate destination 
being Standard Oil Company’s refinery 
at Whiting, Indiana. 

From Mexia station to Bowie station 
the distance is 184.71 miles. There are 
four loops in the line, however, which 
bring the total pipe mileage to 244.61. 

The line is not being reconditioned 
in its entirety but only in “hot spots,” 
determined by leak reports, other rec- 
ords, and visual inspection of the pipe- 
line right-of-way. 

Thus far the reconditioning program 

















has been seriously impeded by excessive 
rainfall. Mud and water on the right- 
of-way have enforced idle periods 
totaling several weeks and the going 
has been slow at best. 

The pipe is being hauled to central 
yards for conditioning. Initially three 
yards were established, one near Mexia, 
one near Hillsboro, and one near Cle- 
burne. As the work progresses these 
yards will be abandoned and others se- 
lected. The general plan is to have a 
yard as nearly as possible in the center 
of each 10-mile section so that pipe 
will not have to be hauled more than 
an approximate five miles. 

The first step in this reconditioning 
procedure is to determine and mark-off 
the section of the line to be taken up. 
After this is done the ditching ma- 
chines uncover the pipe. Incidentally, 
all ditchers being used are equipped 
with cleaners consisting of a set of five 
steel fingers so placed on the machine 
that they remove all dirt from the 
buckets as the wheel rotates. When the 
pipe is uncovered the collars are torch- 


cut, enabling tractors equipped with 
side booms to pick-up the pipe from 
the ditch and load the sections onto 
trucks to be transported to the central 
yard, 

Arriving at the yard the pipe is 
straightened and cleaned before being 
classified into grades A, B, and junk. 
Class A pipe is that which needs vir- 
tually no reconditioning before it can 
be reused, Class B stock can be made 
into usable pipe by a limited amount of 
spot welding. The junk pipe is to be 
disposed of at the cleaning yard. 

Collars are removed and the ends of 
all A and B pipe beveled, after which 
the pipe is double jointed, that is, 
welded into 40-ft. random lengths. All 
pits to a depth of 80 mils or greater 
are then spot welded and the welds 
ground smooth with emery wheels. 

The pipe is then ready to go back to 
the line where it is electric-welded into 
the system by the stove-pipe method. 
Five beads are run—the stringer bead 
and four finishing welds. With the pipe 
resting on skids above the trench a 
traveling-type cleaning machine is em- 
ployed to remove any dirt that may 
have adhered to the pipe’s surface be- 
tween the time it was cleaned in the 
yard and the time it reached the line. 
In some instances a head is attached to 
this machine to apply the priming 
paint, in other instances the primer 
is applied manually, the procedure 
adopted depending upon certain cir- 
cumstances. Following such cleaning 
and priming a combination coating 
and wrapping machine of the self- 
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Beveling pipe in central pipe 
yard 
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propelling type now. in general use ap- 
plies Parolite, a hot asphalt coating, to 
the pipe and then spirally wraps the 
pipe with asbestos felt. The coating is 
applied in a thickness of 5 in. This 
extra thickness is attained by heating 
the coating to a temperature of 350° F. 
and providing the machine with two 
flow nozzles instead of one. The re- 
maining operations are lowering-in of 
the line, backfilling, and cleanin up. 
One exception is made to this gen- 
eral procedure. When short sections of 
line need reconditioning (usually 200 
ft. or less in length) the pipe is coated 
and wrapped in the central yard where 
it is cleaned. Pipe for railroad and 
highway crossings is also coated and 
wrapped in the yard. The coating of 
pipe in the central yard is an operation 
used by Stanolind for the first time. 


Creek, highway, and railroad cross- 
ings are being replaced with new pipe 
regardless of the condition of the pipe 
removed from the line, and in all such 
instances the pipe is cased, 8-in. pipe 
with 12-in. casing and 10-in. pipe with 
14-in. casing. Casing seal rings are used 
at each end to close the space between 
line pipe and casing to exclude mois- 
ture. Each crossing is also equipped 
with gas vents. 

The reconditioning work is being 
done by Stanolind’s own operating and 
construction personnel. Each of the 
three “gangs” is provided with three 
300-amp. welding machines and one 
200-amp. machine mounted on a pick- 
up truck. The latter machine is for 
cutting collars and running the string- 
er bead. The other three machines are 
employed for finishing welds. Each 
crew also has two trucks and trailers 
for hauling pipe to and from the clean- 
ing yard; one dragline that is used to 
dig creek and road crossings, making 
test holes, and ditching short sections; 
one 10-ton trailer for moving heavy 
equipment over highways, and three 
tractors. The tractors are made vir- 
tually all-purpose eauipment by being 
provided with bulldozer blades and 
booms, enabling their use in back- 
filling, clearing right-of-way, removing 
pipe from the trench, and lowering-in. 

Although sections of the line to be 
reconditioned are determined by leak 
records, as mentioned, to assure that 
the work is being done thoroughly and 
that no hot spots are overlooked, test 
holes are being dug between recondi- 
tioned sections so that the condition of 
the pipe mav be accurately known in 
these areas. This, and the thoroughness 
with which the pipe is being recon- 
ditioned, should renair Stanolind’s line 
between Mexia and Bowie to offset the 
lack of routine maintenance that was 
omitted during the several years during 
which the line was idle. 
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Making a bell-hole weld. Two welders working together speed-up 
completion of the weld 
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Above—Applying coating and asbestos felt to the pipe line by means of 
a combination coating and wrapping machine 
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Below—Cleaning machine on stationary base preparing pipe 
for classifying and welding 












| BETWEEN AND 
E THIS Can THIS 

: THOUSANDS OF DOLLARS 
} IN 


DRILL PIPE, TOOL JOINTS, CASING, LABOR, TOTAL DRILLING COSTS. 


The difference is a smoothly rotating drilling string all the way to bottom .. . 
the drill pipe being stabilized by Grizzly 'Hug-Tite" Protectors and Stabilizers of 
correct size to function properly in each different size of casing and in bottom hole. 
. . . It eliminates whipping and bending of drill pipe, minimizing drill pipe fatigue 
and twist-offs, with large potential savings in pipe costs. . . . It reduces tool joint 
troubles in open hole drilling, and effects big savings in tool joint costs and main- 
tenance. .. . It permits more weight on the drilling bit, which in turn assures faster 
completion of wells. 


GRIZZLY HUG-TITE’ 


SOLID TYPE 
DRILL PIPE PROTECTORS 2 STABILIZERS 


the answer to serious 
drilling problems and excessive drilling costs. 


Grizzly “Hug-Tite" Protectors and Stabiliz- that can take all the abuse encountered on the 
ers are made with a much smaller inside toughest drilling jobs and give 100°, protec- 
diameter than heretofore has been possible tion all the way to bottom in well after well. 





. with a far far greater wall thickness and The superb protection afforded by Grizzly 


a gripping power that permits new methods "Hug-Tite" Protectors and Stabilizers, and g * 
of drilling. ee 


The inside diameter is only half the size of 
the drill pipe on which it is used and the tre- 
mendous gripping power, larger wall thick- 
ness, and greater protection afforded are 












their exceptional durability and long life in the 
toughest drilling wells, are of prime import- 
ance. Yet the added advantages assured by 
a smooth, stabilized drilling string are equally 


immediately apparent. important. Any one of these additional ad- a 
Grizzly "Hug-Tite" Protectors and Stabiliz- vantages insures tremendous savings in actual ‘ti 

ers are hydraulically installed by an entirely drilling costs, labor and time. Ask your supply 

new method. This in turn permits using a firm- dealer or nearest Grizzly branch for complete 


er and tougher rubber, insuring protectors details, or write direct for Bulletin No. 21 OF. 


E. M. SMITH COWMPAN Y 
600-650 South Clarence St., Los Angeles, California, U. S. A. ° 


Complete Stocks Maintained in Our Warehouses At: 
407 Velasco St., Houston, Texas ® 1008 S. E. 29th St., Oklahoma City, Okla. 
1621 East Yellowstone, Casper, Wyo. 
Export Office: Continental Emsco Co., 30 Rockefeller Plaza, New York City. 


Distributed by Leading Supply Companies. 











ote the extremely small inside diameter of each size before installation 
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To aid the reader in using the Decimal system of filing, a subject index arranged alphabet- 
ically has been published, and is available from The Petroleum Engineer. 
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Total engine cylinder cycles per 24-hr. day 

Velocity of fluid through annulus between 27%-in. drill pipe 
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Velocity of fluid through annulus between 
and open hole, ft. per sec. 
Velocity of fluid through annulus 
and open hole, ft. per sec. 


- (sheet 1) 425.218.150.29 77 
2%-in. drill pipe 


(sheet 2) P 425.218.150.29 87 


between 5 \°s-in. 


drill pipe 


Velocity 
and 
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table 
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| Title of Table Index No. Page Issue 
Gravity of dry oil in oil-water mixtures, deg. A.P.I. ..P 677.410.30 61 July 
Factors to correct oil volumes for temperature and 
| B. S. & W. content (sheet 1A) P 677.411. 77 Dec. 
Factors to correct oil volumes for temperature and 
B. S. & W. content (sheet 1B) P 677.411. 83 Jan. 
Factors to correct oil volumes for temperature and 
B. S. & W. content (sheet 2A) P 677.411. 89 Dec. 
| Factors to correct oil volumes for temperature and 
B. S. & W content (sheet 2B) P 677.411. 87 Jan. 
| Pressure extensions—orifice meter calculations (sheet 5) P 683.32 85 Oct. 
Saponification numbers—oils containing 0.1 to 30% fatty oils— 
Method A (sheet 5) P 747.501.10 55 July 
Saponification numbers—oils containing 0.1 to 30% fatty oils— 
Method A (sheet 6) P 747.501.10 79 Aug. 
| Saponification numbers—oils containing more than 30% fatty oils— | 
| Method A (sheet 1) P 747.501.11 77 Sept. | 
| Saponification numbers—oils containing more than 30% fatty oils— | 
Method A (sheet 2) P 747.501.11 81 Sept. 
| Saponification numbers—oils containing more than 30% fatty oils— 
Method A (sheet 3) P 747.501.11 79 Oct. | 
Saponification numbers—oils containing more than 30% fatty oils— 
Method A (sheet 4) P 747.501.11 73 Nov. 
Saponification numbers—oils containing more than 30% fatty oils— 
Method A (sheet 5) P 747.501.11 91 Jan. 


Heat content of hydrocarbon vapors and liquids, B.T.U. per Ib. P 771. a Aug. 
| *This index will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, issue; 13-24, inclu- 
sive, in the June, 1939, issue, and 25-36, inclusive, in the June, 1940, issue. 
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Page Issue Backing Table No. 
Air Reduction Sales Co. (sheet 2) 82 — Sept. P 747.501.11 
Air Reduction Sales Co. (sheet 5) 86 Oct. P 683.32 
American Steel & Wire Co. (sheet 1A) 74 Aug. P 533.300.125.2 
American Steel & Wire Co. (sheet 2) 88 Oct. P 425.218.150.29 
Bantam Bearings Corp. (sheet 1) 64 July P 425.218.150.76 | 
Bantam Bearings Corp. ae | man P 533.300.125.1 | 
Bantam Bearings Corp. (sheet 2A) 76 Sept. P 533.300.125.2 
Bantam Bearings Corp. (sheet 1) 78 Oct. P 425.263. 
Bantam Bearings Corp. (sheet 4) 82 Nov. P 425.261. 
Bantam Bearings Corp. (sheet 2A) 90 Dec. P 677.411. 
Bantam Bearing Corp. (sheet 4) 86 Jan. P 532.91 
Bethlehem Steel Company (sheet 3) 80 Dec. P 425.263. | 
Chapman Valve Mfg. Co. (sheet 6) 80 Aug. P 747.501.10 | 
Chapman Valve Mfg. Co. (sheet 3) 80 Oct. P 747.501.11 
Chapman Valve Mfg. Co. (sheet 4) 74 Nov. P 747.501.11 | 
Chapman Valve Mfg. Co. (sheet 8) 90 Jan. P 615.23 
Chicago Bridge & Iron Co. 72 Aug. Pe 771. 
Climax Molybdenum Company (sheet 1) 80 Sept. P 425.262. 
Climax Molybdenum Company (sheet 2) 76 Nov. P 425.263. 
Cook, C. Lee, Mfg. Co. (sheet 5) 92 Jan. P 747.501.11 
Crane Company (sheet 5) 56 July P 747.501.10 
Crane Company (sheet 4) 72 Nov. P 615.23 
Crane Company (sheet 7) 94 Jan. P 615.23 
Cummins Engine Co. (sheet 1) 70 Sept. P 425.261. 
Dearborn Chemical Company (sheet 3) 74 Sept. P 615.23 
Dearborn Chemical Company (sheet 6) 88 Dec. P 615.23 | 
Diamond Chain & Mfg. Co. (sheet 2) 60 July P 425.218.150.56 
Diamond Chain & Mfg. Co. (sheet 2) 82 Oct. P 425.261. 
Diamond Chain & Mfg. Co. (sheet 3) 82 Dec. P 425.262. 
Dowell, Inc. (sheet 1) 72 Sept. P 532.91 
; Hazard Wire Rope Division of American Chain & Cable Co., Inc. (sheet 2) 54 July P 615.23 
Hazard Wire Rope Division of American Chain & Cable Co., Inc. (sheet 3) 70 Nov. P 425.261. 
| Hazard Wire Rope Division of American Chain & Cable Co., Inc. (sheet 1B) 84 Jan. P 677.411. 
Hughes Tool Company (sheet 1) 78 Aug. P 425.218.150.29 
Hughes Tool Company (sheet 2B) 88 Jan. P 677.411. 
Hyatt Bearings Division, General Motors Sales Corp. 62 July P 677.410.30 
Hyatt Bearings Division, General Motors Sales Corp. (sheet 2) 80 Nov. P 425.262. 
Hyatt Bearings Division, General Motors Sales Corp. (sheet 1A) 78 Dec. P 677.411. 
Hyatt Bearings Division, General Motors Sales Corp. (sheet 3) 96 Jan. P 532.91 
Lunkenheimer Co. (sheet 1) 78 Sept. P 747.501.11 
Lunkenheimer Co. (sheet 5) 84 Dec. P 615.23 
Mission Manufacturing Co. (sheet 2) 86 Dec. P 532.91 
Reed Roller Bit Company (sheet 2) 58 July P 425.218.150.66 
Security Engineering Co. (sheet 2) 82 Aug. P 425.218.150.76 
| Staynew Filter Corp. 84 Oct. P 252.1 
Trinity Portland Cement Co. 76 Oct. P 444,32 
| Universal Atlas Cement Co. (sheet 1) 66 July P 425.218.150.66 
Universal Atlas Cement Co. (sheet 1) 76 Aug. P 425.218.150.29 
Universal Atlas Cement Co. 78 Nov. P 444.4 
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HAZARD LAY- SET 
preformed 


*Way back in 1926 Hazard Lay-Ser 
Preformed was elected a chief executive 
of the rotary drilling industry. And with 
every succeeding year it has been in- 
augurated on an ever-increasing number 
of drilling jobs. It does its work so well 
- that in more than nine times out of ten it 
succeeds itself. And why not? In Hazard 
Lay-Set Preformed there are no life- 
shortening stresses; no cranky resistance. 
Being preformed, Lay-Ser Green 
Strand Lines are much easier to thread 
through the traveling block, crown block 
and eye in the drum. They do not have to 
be back-twisted; they whip less at high 
speeds; they spool tightly regardless of 
load; they make possible faster round 
trips. Ask your Hazard representative 
to prove the superiority of Hazard Lay- 
Set Preformed Green Strand. 


‘HAZARD “NONPARELL” 


non-preformed 


Here’s the line that has served all in- 
dustry continuously through three genera- 
tions—95 years to be exact. In the cable 
tool fields it is the preferred line because 
it has the reach—it capably withstands 
the wear in open hole—and it drills off 
nicely. Every year more and more cable 
tool drillers are realizing that Hazard 
**NONPARELL’’ gives them more hole per 
foot of line. And that means real wire 
line economy. There is greater dollar 
value in Hazard Wire Lines—and your 
Hazard representative can prove it. All 
- Hazard Wire Ropes identified by the 
Green Strand are made of Improved 
Plow Steel. 


HAZARD WIRE ROPE DIVISION 
Established 1846 


WILKES-BARRE, PENNSYLVANIA 
AMERICAN CHAIN & CABLE COMPANY, INC. 
Branches or Distributors in All Important Oil Fields 
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Sheet 4 
THe PETROLEUM ENGINEER’S CONTINUOUS TABLES P 532.91 
VOLUME IN GAL. OF ACID AND OTHER LIQUIDS 
| 
CONTAINED IN TUBING STRINGS 
| 
a | : Nominal diameter of tubing, in. 
: | | | 
Length of 14% 14% 2 __ 2! g | 3 tt 3 _—- = 3! 2 | 3% 4 
tubing : 
ft. oe - L D. of tubing, in. ; : 
1.380 1.610 1.995 | 2.441 | 2.992 | 2.992 | 3.548 3.476 | 3.958 
7250 563.9 767.3 1178. 1764. 2650. 2528. 3725. | 3578. 4636. 
7300 567.8 772.6 1186. 1776. 2668. 2545. 3751. | 3602. 1668. 
7350 571.7 777.9 1194. 1788. 2686. 2563. 3777. | 3627. 4700. 
7400 575.6 783.1 1203. 1800. 2705. 2580. 3802. | 3652. 4732. 
7450 579.5 788.4 1211. 1812. 2723. 2597. 3828. | 3676. 4764. 
| 
| 
7500 583.4 793.7 1219. 1824. 2741. 2615. 3854. | 3701. 4796. 
7550 587.2 799.0 1227. 1837. 2759. 2632. 3879. 3726. 4828. 
7600 591.1 804.3 1235. 1849. 2778. 2650. 3905. | 3750. 4860 
| 7650 595.0 809.6 1243. 1861. 2796. 2667. 3931. | 3775. 1892 
7700 598.9 814.9 1251. 1873. 2814. 2685. 3956. 3800. 4924. 
7750 602.8 820.2 1259. 1885. 2833. 2702. 3982. 3824. 1956 
7800 606.7 825.5 1268. 1897. 2851. 2719. 4008. 3849. | 1988 
| 7850 610.6 830.8 1276. 1910. 2869. 2737. 4034. 3874. 1020 
| 7900 614.5 836.1 1284. 1922. 2887. 2754. 4059. | 3898. | 5052 
7950 618.4 841.3 1292. 1934. 2906. 2772. 4085. | 3923. | 5084. 
| | | 
8000 622.2 846.6 1300. 1946. 2924. 2789. 4111. 3948. | 5116. 
8050 626.1 851.9 1308. 1958. 2942. 2807. 4136. 3972 | 5148. 
8100 630.0 857.2 1316. 1970. 2960. 2824. 4162. 3997 | 5180 
8150 633.9 862.5 1324. 1983. 2979. 2841. 4188. | 4022 | 212 | 
| 8200 637.8 867.8 1333. 1995. 2997. 2859. 4213. | 4046. 5244 
| | 
; | 8250 641.7 873.1 1341. 2007. 3015. 2876. 4239. 4071. 5276 | 
: : 8300 645.6 878.4 1349. 2019. 3034. 2894 . 1265. 1096 | 5308 
q 8350 649.5 833.7 1357. 2031. 3052. 2911. 4290. 1120 | 5340 
p 8400 653.4 889.0 1365. 2043. 3070. 2929. 4316. | 4145 | 5372 
8450 657.2 894.3 1373. 2056. 3088. 2946. 4342. 1170 5404 
8500 661.1 899.6 1381. 2068. 3107. 2963. 4368. 4194 | 5436. 
; 8550 665.0 904.8 1389. 2080. 3125. 2981. 4393. 4219. 5469. 
8600 668.9 910.1 1398. 2092. 3143. 2981. 4419. 4244 5500 
8650 | 672.8 915.4 1406. 2104. 3161. 3016. 4445. | 4268 5532. 
| 8700 | 676.7 920.7 1414. 2116. 3180. 3033. 4470 | 4293 5564. 
| $750 «| ~—«680.6 926.0 1422. 2129. 3198. 3051. 4496. | 4318. 5596. 
8800 684.5 931.3 1430. 2141. 3216. 3068. 4522. | 4342. 5628 
8850 688.4 936.6 1438. 2153. 3235. 3085. 1547. | 4367. 5659. 
8900 | 692.2 941.9 1446. 2165. 3253. 3103. | 4573. 4392. 5691 
8950 696.1 947.2 1454. 2177. 3271. 3120. | 4599. 1416. 5723 
9000 700.0 952.5 1463. 2189. 3289. 3138. | 1624. | 4441 5755 
9050 | 703.9 957.8 1471 2202. 3308. 3155. | 4650. | 4466. | 5787. 
9100 | 707.8 963.1 1479. 2214. 3326. 3173. | 4676. | 4490 5819 ' 
9150 | 711.7 968.3 1487. 2226. 3344. 3190. | 4702 4515 5851. 
9200 | 715.6 973.6 1495. 2238. 3363. 3207. | 4727. | 4540 5883 
9250 | 719.5 978.9 1503. 2250. 3381. 3225. | 4753 4565. 5915. 
9300 | 723.4 984.2 1511. 2262. 3399. 3242. | 1779 1589. 5947. 
9350 727.2 989.5 1519. 2274. 3417. 3260 | 4804. | 4614 | 5979. 
9100 | 731.1 994.8 1528. 2287. 3436 3277. | 4830. | 4639 6011. 
9450 735.0 1000. 1536. 2299. 3454. 3295. | 4956. | 4663. 6043. 
9500 739.0 1005. 1544. 2311. | 3472 3312. | 4881 4688. 6075. 
9550 743.0 1010. 1552. 2324. | 3491. | 3329. | 4907. | 4713. 6107. 
9600 746.9 1016. 1560. 2336. 3509. 3347. 4932. 4738. 6139. 
9650 750.8 1021. | 1568. 2348. 3527. | 3364. 4958. | 4762. 6171. 
9700 754.7 1026. | 1576. | 2360. 3545. | 3381. 4984. 4787. | 6203 
o~ 9750 758.6 1032. 1584. 2372. 3564. 3399. 5010. 4812. | 6235. 
4 Ff: 9800 | 762.4 1037. 1593. 3284. 3582. 3416 5035. 4836. | 6267 
9850 766.3 1042. 1601. 2397. 3600. 3434. 5061. 4861 6299. 
9900 770.3 1047. 1609. 2409. 3618. 3451. 5087 4886. 6331 
9950 1053. 1617. 2421. 3637. 3469. 5112. 4910. 6363. 
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BLOCK EFFICIENCY 


EQUIPMENT OPERATES 
SMOOTHLY ON BANTAM BEARINGS 


e Eaeasealien 

















Bantam Journal Roller Bearings are con- 
tributing to the excellent performance 
records established with the crown and 
traveling blocks built by The Inter- 
national Derrick and Equipment Com- 
pany. And Bantam Straight Roller 
Bearings are performing with equal suc- 
cess in Ideco swivels. 











These applications are typical of the | 
many ways in which Bantam Bearings 


are helping to keep costs down and effi- ; 
‘ : ° ° BANTAM’S ANGULAR CONTACT BEARINGS cre widely BANTAM’S QUILL BEARINGS have ex- 
ciency up in oil well equipment of every used for rotary table service. They take both the ceptional performance records in 


° e thrust load and the radial load imposed by driving many types of oil well equipment. 
type. Bantam engineers cooperate with gear and unbalanced weight, and permit high Typical applications include saddles, 
. e table speeds. equalizers, pitmans on pumping units. 
equipment manufacturers in the recom- 
mendation of bearings for the most 
exacting oil well applications. You can 
profit by Bantam’s cooperation, for 
Bantam’s skill and experience are your 
assurance that the bearings in your 
equipment will operate efficiently for 
long periods of time. Specify Bantam 
Bearings when you buy equipment. 





















BANTAM BEARINGS CORPORATION BANTAM’S ENGINEERING COUNSEL is based on comprehensive experience—on thorough knowl- 
edge of the performance of every type of bearing. For unbiased, authoritative bearing 


SouTtH BEND, INDIANA advice, leading makers of oil well equipment TURN TO BANTAM. 





M>IEARINGS 


STRAIGHT ROLLER: TA ROLLER - NEEDLE + BALL 






THE PETROLEUM ENGINEER, JAN., 1941 








Sheet 2B 
P 677.411. 


THe PeTroLEuM ENGINEER’s ConTINUOUS TABLES 

















qusoled [ UO peseq SI aIN}eIeduIa} IO} UOT}DeI1I109 OUT, *M FP 


*syxay ‘svqjyq “0D 8°) 2 110 On AL fo ksaganos 241 G3N04q1 21grIIvay aprmu pup “PAO ‘psn | ‘ ‘oD Surpaq qosnay 2 uvuyseds ‘sauof 
eumjoa = "1qq ZPI‘SZ = O6P8L6°0 X 
pus “JqoPl 


2°H.09 3B [f0 AIP JO SUINJOA SI FVYAA “JUsoIEd g°T SI jUezU0D SI [10 JO sUINJOA pesnes ey], : ajdurexy 


‘M P'S ‘@ pues 


"S “@ JO Juso1ed pu¥ sinjeiedule} paatesqo uO paseq “7,09 3@ [10 AIP JO sauINjOA 0} JUSUTSNEpe snosuEz[NUIIS IO} eplAoid siojIVJ sao" ay] 


“TobL 


“06FSL6°0 SI 


“I.09 3 
"M ® ‘S ‘@ Juaosed 9°] 
“199 S69" 


SI [10 94} JO sInje1eduieaz jenzYy 


uy 


7 


G 


10} 103083 


‘y hq paisazans 21qr] 


“199 =$69°SZ 
‘a[qe} Woig :UuOTyNIOS 


*@IN®Bieduls} Ul eBuBvyo *7.cZ sed esuvyo suinjoa 





EOLE96 © 
FFIE9G © 
9ECEIG © 
SZ6E96 

OZEFIG © 


CILE9G 

FOTS96 
96FC96 © 
S88°96 © 
O8Z996 © 
ZL9996 © 
F902L96 © 
9CFLI6 © 
SF8296 
OFZS896 © 


GE9896 © 
F-20696 © 
OL PHOS 
SO86Y6 - 
00Z026 ° 
69026 
FS6026 ° 
9LETL6° 
S9L1L6° 
091226" 


SSCSLE6" 
Fr6ZL6° 
98826" 
SZ2EL 
OZIFL6° 
ZIChLB- 
FO6FLE6- 
962526" 
S89C2L6° 
080926 ° 


ZLEOLG 
F989LS " 
992126" 
SF9LLB’ 
OFOSZ6 
CEFSLO™ 
FZS826 
91Z6L6° 
809626 
000086 0 


OG 


PELEIG © 
LE1F96- 


61°96 
ZL6F96 


FOESIG ° 


969096 
680996 


I8SF996 © 
#28996" 
992296 © 
899296" 
190896 ° 
ET F896" 
9E8896 © 


8296" 


029696 © 
€10026 
SOFOL6 © 
862026 ° 
O61 126° 
Z8S1L6° 
CL61L6° 
LOEZLO- 
092226" 
CSTEL6° 


PECEL 


LE6EL6 
6ZEFL6- 
CELELO 
VITSL6" 


909¢26 


668¢°26° 
162926" 
F899L6 ° 


9202 


S9FLL6 


T9822 


87826 
OF9SL6” 
8£0626 ; 


OFF6Le 
ETRBLE 


¢ [ZO86 
SO9086" 
OOOLS6 0 


6 1 


LILF96 
OL1S96 


882996 


189996 © 
F-20296" 
99F296° 
6°8L96° 
ZOZ896 © 
CE9896 © 
80696" 
OF F696 © 
£28696 ° 
9TZ0L6° 


609026 ° 
COOTL6 © 
P6ETL6° 
Z8LZ1L6° 
O81ZL6° 
£20716" 
996226 
SSSEl6- 
T¢LEL6° 
FRIFLG 


LESFLB" 
086726" 
ZESLS 
CILS26° 
801926" 
TOS926° 
P6896 ° 
982226" 
6L9LL6° 
6L0826° 


C9F8L6" 
898826" 
092626" 
€F962L6 © 
9E0086 
6ZF086 ° 
ZZS8O86 
FIZL86° 
LO09TS86° 
O000Z86 0 


$l 








669°96 © 
260996 

9SF996 © 
628996 © 
ELZL96 © 


£99296 ° 
SCO896 ° 
CCFES9G | 
CPS896 
SEZ696 

1€9696 ° 
20026" 
STFOL6" 
TT8026° 
FOZIL6° 


L6S126° 
0661 26° 
F8ESL6 
LLLELO" 
OLIEL6° 
£9SEL6- 
996E26° 
OSEFL6" 
EPLPL6 
9ETS26° 


6ZS¢216" 
26926 
9TE9L6° 
602926" 
COILLOG 
C6FLL6: 
888226" 
Z8Z8L6 
C9816" 
890626" 


19F626° 
FoS6L6° 
SFZO86 
1 #9086 ° 
FEOTS6 
LOFI86° 
OZST86° 
FIZZS6- 
LO9ZS6 © 
OOOES6 ‘0 


| A | 





Z89996 
CLOL96 
69FL96° 
Z98L96 
9CZ896 © 


OC9896 © 
£F0696 © 
LEr696- 
O€8696 ° 
FZZ0L6 
819026" 
TTOTL6° 
COFTL6° 
862126" 
261226" 


98°76" 
626226" 
ELEEL6° 
992E26° 
O9TFL6° 
PSCrL6° 
Lt6PL6° 
[FEol6° 
PELSLO 
SZI9L6° 


ZEL9L6 
C16926° 
608226" 
ZOLLLG" 
960826" 
067826" 
88826 
LLZ6L6° 
029626" 
F90086 


8SFO86 
T¢S086° 
CFES186° 
SE9TS6° 
ZEOTSEG © 
9ZFCSEG © 
61S8Z86- 
E1ZE' : 
NODESE 
000Ts6 


91 





F99L96 
SCOS96 
ZCFES9G | 
9FS896 
OFZ696 ° 


FE9696 © 
$Z0026 

ZZFOL6 © 
918026" 
OI1Z1L6° 
FOOT LE” 
866126" 
Z6ESL6- 
982226" 
O8TEL6° 


PLOEL6" 
896826" 
ee , 
GLEL6° ‘ 
= 1°26 
FFECLB 
8E6CL6° 
ZEE9LG" 
9ZL9L6° 
OZ1L26° 


FICLL6 
806226 
ZOESLE" 
969826" 
060626" 
PSP6L6° 
828626" 
ZLZ086 ° 
999086" 
O90T86° 


PSFI86° 
SP8186° 
CEZCR6 
YEYSSG - 
OSOERG © 
PEFERE 
SISES6- 
GIZFS6- 
YO9FS6 © 
00086 0 


cl 


YFOS96 

1F0696 ° 
CEF696 © 
O€8696 ° 
FZC02L6 ° 


S190L6 

€LOLZ6° 
LOFIL6" 
ZO8TL6° 
961226" 
06°26 ° 
£86226" 
6LEEL6° 
PLLELG 
S9LFL6 


C9SFLG" 
L°6426° 
1S$¢26" 
9FLSL6° 
OFT9L6" 
FEC9L6* 
626926" 
EZEL 
SIL226° 
ZLI8L6 


90¢826 ° 
106826" 
[62626 ° 
069626" 
F80086 © 
SLEO86" 

L8086— 
L9Z186° 
99186" 
90286" 





OS F786" 
CV8Z86° 
6ETES6- 
FEVESG © 
SZOFS6- 
CCPESG 
LISFS86° 
T1Z¢86° 
909¢°86° 
000986 °0 


629696 
FZO0L6 
SIFOL6 
E1806" 
SOZ1L6 


£09126" 
S6612L6 
ZHETZLO 
ere : 
ZSTELE 
LLCS Le 
Z16E26 , 
99EFL6° 
19LZFL6° 
9C1CL6 
T¢¢Cl6 
9F6CL6 
OFE9LG 
CEL9L6° 
O€Tl26° 
CZSLL6 
0Z6LL6° 
FIESL6° 
602826" 
FOT6L6° 


667626" 
P68626° 
882086" 
£89086 © 
8LOT86 

ELFIS6 

898186" 
9ZZ86 ° 
LO9Z86- 
CSOES6 


LYFES6 
ZPSESG | 
9EZPS6° 
IE9F86- 
9Z0¢86 
1ZP86" 
9IS8S86° 
O1Z986° 
CO9986 © 
000Z86 0 





quaoied ‘yua}U0d "AA = 'S “g 


[19026 
900TL6 
ZOFLLO 
Z6L1L6 
ZH1ZL6 


L8S6L6 
Z86ZL6 
82ZEEL8 
»LLEL 
S9TFL6 


FOECL 


OrLaz6 


FFI9LG 


6EC9L6° 
FE69L6 


0G €LL6 


CoLLL6° 
OZI8L6° 
C1S826° 
O16826° 


908626 
10262 


960086 © 


16086" 
988086" 
Z8Z186° 
LLO1L86° 
ZLOZS8E ° 
LOFZS86° 
CI8Z86- 
SSZE86- 
ES9E86- 
SFOF86- 


CFPPS6- 
SE8F86° 
FESSS86 © 
6Z9CS86 - 
FZO986 © 
OL F986 > 
FIS9S6- 
OIZL86- 


CO9LS6 
OOOSS6 


GI 


( 


POST LEO 
686126 
C8ESL6 
OSLZZ26 
OLIELG 


ZLCELG 
L96EL6 
S9EFLS 


GEILLO 


SZSLL6 
£26226 
61ES8Z6° 
FILZ8Z8° 
OL1626° 
90°66 ° 
106626 
262086 ° 
Z69086 
SSOILS86 


PSFIS6- 
6L8186° 
CLEZS86 
OL9ZS6" 
990ES86 

ZOFESG | 
LOSESG" 
ESSPSGB 

SPOFS6- 
FPOSS6 


OFFSS6° 
CE8SS86° 
LEZ986- 
9Z99S6 
CCOLS6 | 
STFLS6° 
EISZS86° 
6OZSR6 
FO9OSS6 © 
OO0GS86 0 


FOL 
£Ol 
eur! 
101 
OOL 


66 
86 
46 
96 
C6 
t6 
£6 
a6 
16 
06 


6S 


89 
L9 
99 
cg 
9 
€9 
oY 
19 
09 


“To 
‘ainzer9d ua J, 





LNILNOD “M 8 °S “8 GNV FUNLVYAdWIAL YOs SAWNIOA WO LOIWYOD OL SYOLOVS 

















“neon weneewnwennnnnnscnsnsncncnsscsnnnsnsanssncnsssccsensscccnceweswcswcesnsscscnoswensstenes cocccncnccocccwcccescscccsccc esse nen nsccccc cee cocescccccnccccccccccoccccccccccccccccsccccosocecccceys 


THE PETROLEUM ENGINEER, JAN., 1941 





$s 


* <= oh 5 
ottine — 
3 Fil 


Type “W.7” 
Sizes 5%" 
and larger 


HUGHES TOOL COMPANY oe 











THe PETROLEUM ENGINEER'S CONTINUOUS TABLES 


Sheet 8 


P 615.23f 



































































| 308 








Tons 
per 
mi. 


178.617 
191.970 
205.270 
216.398 
218.515 
244.838 


122. 
125. 
129.555 
140.508 
141.860 
149.717 
154.619 
155. 
169. 
171. 
186. 
201.527 
202. 
216 


649 
117 


295 


276.588 


172.: 
184 
191 
207 .6 
209 
228 
243.6 
247 .; 
265. 
284 
303. 
339. 


188. 
208. 
220. 2: 
226. 
229. 
249. 
270. 
290. 
311. 
331 
371. 





SIZES, WEIGHTS, AND STRENGTHS—PLAIN END LINE PIPE 
Thickness Test pressure, Working pressure, lb. per 
Ib. per sq. in. sq. in. (safety factor 4) 
| Size Weight Lap-weld or | Seamless | Lap-weld or} Seamless 
| O.D., in. — end), | Symbol | B.W.G. Inches seamless grade “B”’ seamless grade “B”’ 
b. per ft. or in grade ‘“‘A”’ 60,000-Ib. grade “‘A”’ 60,000-lb. 
| inches in | decimals 50,000-Ib. ultimate 50,000-Ib. ultimate 
fractions ultimate fiber stress ultimate fiber stress 
fiber stress fiber stress 
16 67.65 H 1344 .40625 750 850 635 762 
16 72.71 H % .4375 800 950 684 820 
16 74.95 H 49 .46875 900 1000 732 879 
16 81.96 N .495 950 1100 773 928 
16 82.77 H y .500 950 1100 781 938 
16 92.74 N % . 5625 1100 1200 879 1055 
18 46.45 N . 245 400 oo 340 ee 
18 47.39 L 4 . 250 400 450 347 416 
18 49.07 N 3 . 259 450 500 360 431 
18 53.22 L % . 28125 450 550 391 469 
18 53.73 N 2 . 284 450 550 394 473 
18 56.71 N 1 . 300 500 550 417 500 
18 58.56 N = .310 500 600 431 517 
18 59.03 L 4% .3125 500 600 434 521 
18 64.12 N 0 .340 550 650 472 567 
18 64.82 L le .34375 550 650 477 573 
18 70.58 L 36 .375 650 700 521 625 
18 76.33 H 134 .40625 700 750 564 677 
: 18 76.84 N Mh .409 700 750 568 682 
18 82.06 H VY .4375 750 850 608 729 
18 87.76 H 7) .46875 800 900 651 781 
18 93.45 H % .500 850 950 694 833 
18 104.75 N % . 5625 950 1100 781 938 
20 52.73 L Y . 250 400 450 312 375 
20 57.30 N iv .272 400 450 340 408 
' 20 59.23 L % . 28125 400 500 352 421 
20 59.80 N 2 . 284 450 500 355 426 
: 20 63.11 N 1 . 300 450 500 375 450 
20 65.70 L 4% .3125 450 550 391 469 
20 71.39 N 0 .340 500 600 425 510 
- 20 72.16 L a4) . 34375 500 600 430 516 
20 78.59 L 3% .375 550 650 469 563 
20 85.57 N e .409 600 700 511 614 
# 20 91.40 H V6 .4375 650 750 547 656 
; 20 97.77 H 1345 .46875 700 800 586 703 
20 104.13 H ly, .500 750 850 625 750 
20 116.77 N % . 5625 850 950 703 844 
22 65.23 N 2 . 28125 400 450 319 383 
: 22 69.75 N . 301 400 450 342 410 
22 72.38 L 5% 3125 450 500 355 426 
22 78.65 N 0 .340 450 550 386 464 
22 79.50 L 6 . 34375 450 550 391 469 
; 22 86.60 L, 36 .375 500 600 426 511 
22 92.27 N ae .400 550 600 455 545 
‘ 22 93.69 L 1344 .40625 550 650 462 554 
: 22 100.75 L V% .4375 600 700 497 597 
22 107.79 L 154, .46875 650 700 533 639 
' 22 114.81 L ly, .500 700 750 568 682 
' 22 128.78 N % . 5625 750 850 639 767 
24 71.24 N yA 28125 350 400 292 351 
H 24 79.05 L V6 .3125 400 450 326 391 
' 24 83.42 N ee? 330 400 450 344 413 
' 24 85.91 N 0 .340 450 500 354 425 
j 24 86.84 L 7) . 34375 450 500 358 430 
: 24 94.61 L 3 .375 450 550 391 469 
‘ 24 102.36 L 1345 .40625 500 600 423 508 
24 110.09 L Vs .4375 550 600 456 547 
4 24 117.80 L 6% .46875 600 650 488 586 
‘ 24 125.49 L ly . 500 650 700 521 625 
‘ 24 140.80 N | % 5625 700 800 586 703 
tThis table may be filed under P 622.3, if preferred. 
For notes accompanying table see sheet 1 P 615.23T. 
Courtesy National Tube Company, Bulletin No. 23. 
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LIST 960 


Invites Economy Test Against 
Any Other Small Valves For\ 








General Oil Industry Service 


Match this rugged, forged-steel gate valve against any 
similar type of valve. See how much longer g60 stands up 
in service .. . and how it puts a stop to the usual need for 
constant repairs and replacements. 

Chapman List g60 is made 1n sizes from 4" to 2”’. _ . for 


all pressures up to 800 |b. at 750°... . and for cold working 


pressures up to 1500 lb. Both rising-stem models (outside 
and inside screw) have threaded ends. . and interchange- 
able stem, wedge and seat-rings of super-hardened stainless 
steel. Test Chapman's 960 on your small field and refinery 
lines... and your cost-records will show you that this is the 


valve to standardize on. 


Whe 
Cuapman VAaLvE 


MANUFACTURING 


INDIAN ORCHARD. 


COMPANY 


MASSACHUSETTS 
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PACKING HOURS 


without a packing bill! 
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Case History 40-P-32D 









0 DP Gas. EE 





One of two 7,000 horsepower Double-Acting 
Diesel Engines operated by a western com- 
pany that depends on COOK'S Metallic Rod 
fackings for uninterrupted and efficient service. 


Photograph courtesy General Machinery Corporation 


- « «- Another tough job... another great record ¢ 


for COOK’S METALLIC PACKING 


IDDEN in the lower cylinder heads of these Double-Acting Diesel built in this country. 



















two 7,000 hp. Double-Acting Diesels are the The engines and compressors you operate may : 
comparatively simple yet all important Metallic present no such severe demands, yet you can reduce 
Rod Packings which make this style of engine your packing bills and increase the efficiency of 
commercially practical. your machines by utilizing the materials and ex- 





perience that have made COOK'S Metallic Pack- 
ings the choice of the leading builders and operators 






Day after day, year in and year out these packings 







take a terrific beating as the oil charge is ignited and of engines and compressors for over fifty years. 
an inferno breaks loose on each piston stroke. Yet 
already these packings have gone 5,824,000,000 You can do this on ordering new engines and 







hp. packing hours without a cent for replacements. compressors by simply specifying the rods be fitted 





with COOK'S Packings. For existing equipment con- 





This characteristic performance is the reason why sult the COOK'S representative in your territory, or 






COOK'S Packings have been selected for every write us direct. 






“It pays touse COOK’S METALLIC PACKING” 






SEALING 


C. LEE COOK MANUFACTURING CO. |" 


On a 208 & Oe: 


New York Los Angeles (Gi liaelefe) than @laltelali 
ei. LOUISVILLE, KY. ° 


ONIIVasS veland Baltimore Tulsa San Francisco 
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P 615.23f 
| 
| SIZES, WEIGHTS, AND STRENGTHS—PLAIN END LINE PIPE 
} | 
Thickness Test pressure, | Working pressure, lb. per | 
Ib. per sq. in. | sq. in. (safety factor 4) 
Weight 7 Tons 
Size (plain end), | Symbol | B.W.G. ——— Seamless —— Seamless per 
O.D., in Ib. per ft. or Inches grade “A” grade ‘‘B” grade «av | grade “B” mi. 
inches in in 50,000-Ib. 60,000-Ib. 50,000-Ib | 60,000-Ib. | 
fractions | decimals ultimate ultimate ultimate | ultimate | 
fiber stress fiber stress fiber stress | fiber stress | 
13 40.69 N 1 .300 700 577 107.424 
13 42.01 N a .310 700 596 110.916 
13 42.34 N 54 3125 700 601 111.790 
| 13 43.33 N oy .320 750 615 114.404 
| 13 45.97 N 0 340 800 654 121.363 
| 13 46.46 N PA 34375 800 661 122.664 
13 48.46 N = .359 850 690 127.952 
| 13 48.73 N 361 850 694 128.647 
| 13 50.56 N 36 B75 850 721s | 133.486 
13 52.52 N .390 900 750 | 138.660 
13 58.69 N iY 4375 1000 841 154.965 
13 66.75 N 6 500 1200 962 176.220 | 
14 30.92 N 210 450 oor 375 | 81.649 
14 32.19 N 1% 21875 450 tig 391 | 84.997 
14 32.37 N 5 |  .220 450 Mas 393 85.475 
14 | 34.98 N 4 238 500 ae 425 92.349 
14 36.42 N 248 550 es 443 aos 96.159 
14 | 36.71 L \4 250 550 600 446 535 96 922 
14 | 38.00 N 3 259 550 650 463 555 100.343 | 
14 40.45 N 276 600 650 493 591 =| 106.798 
14 41.20 L % 28125 600 700 502 603 | 108.789 | 
14 41.60 N 2 284 600 700 507 609 | 109.829 | 
14 43.89 N .300 650 750 536 643 115.882 | 
; 14 45.32 N 310 650 750 554 664 119.658 | 
14 45.68 L 6 3125 650 750 558 670 120.600 
14 47.89 N .328 700 800 586 703 126.440 
14 49.60 N | 0 .340 750 850 607 729 130.949 
14 50.13 L | % 34375 750 850 614 737 132.359 | 
14 54.56 H 3% 375 800 900 670 804 144.059 
14 58.98 H 134, 40625 850 1000 725 871 155.707 | 
: 14 63.37 H i% 4375 950 1100 781 938 167.299 
14 67.74 H 13g 46875 1000 1100 837 1004 178 836 
14 72.09 H 4 500 =| = 1100 1200 893 1071 190.320 
; 15 35.03 N 222 450 370 | 92.500 
15 37.52 N 4 238 500 397 99.060 
15 39.38 N \% 250 500 417s 103.971 
; 15 40.77 N 3 259 500 432 | 107.646 
15 40.93 N ; 260 5 ; 433 | 108.055 
15 44.21 N % . 28125 550 469 | 116.719 
: 15 44.63 N 2 284 550 473 117.839 
15 45.71 N Re 291 600 ; 485 120.684 
15 47.09 N 1 300 600 500 124.341 
15 49.02 N 5% 3125 650 521i 129.412 
15 50.17 N = 320 650 533 132.451 
15 53.23 N 0 340 700 ‘ 567 | 140. 537 
15 53.80 N le 84375 700 ' 573i 142.050 
15 58.57 N 3% 875 750 625 | 154.632 
15 63.31 N 134 40625 800 677 | 167. 162 
15 68.04 N % 4375 900 729 | 179. 636 
15 72.74 N 15g 46875 950 781 192.054 
15 77.43 N 1% .500 1000 833 204.417 
15 86.73 N % 5625 1100 938 228.977 
16 39.40 N 234 450 | 366 104.018 
16 40.06 N 4 238 450 | “a 372 Joie 105.771 
16 42.05 L \% 250 450 550 391 468 111.019 
16 43.54 N 3 | .259 500 550 | 405 485 | 114.950 
16 45.35 N | 270 500 550 | 422 506 =| 119.747 
| 16 47.21 L % 28125 550 600 439 527 124. 647 
16 | 47.66 N 2 284 550 600 444 533 125.846 
| 16 50.30 N 1 .300 550 650 469 563 132.799 
16 | 50.63 N Ry 302 550 650 472 566 133.668 
| 16 52.35 L 4% 3125 600s 650 488 586 138.222 
| 16 55.22 N cy .330 600 700 516 619 145.801 
16 56. 86 N 0 .340 650 700 531 638 | 150.123 
16 57.47 L A 34375 650 750 537 645 | 151.741 
16 | 62.57 | FI 3% 375 700 800 586 703 =| 165.208 
16 | 66.80 | N fa 401 750 850 627 752 176. 367 











| This table may be filed under P 622.3, if preferred. 
For notes accompanying table see sheet 1 P 615.23f. 
Courtesy National Tube Company, Bulletin No. 23. 
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A néw and complete line of Crane Iron Body Wedge Gate 
Valves for 125 pounds steam, 200 pounds cold working 
pressures. No increase in price. Improved design features 
extend adaptability for service and assure long trouble-free 
life under severest conditions. Complete specifications in 
catalog available from your Crane Representative or by 


mail request. 


NEW FEATURES LIKE THESE 
IN ALL PATTERNS 


Unbreakable malleable 
iron handwheel. 


Easy lubrication fitting in 
yoke sleeve. 


Malleable iron ball-type 
eye bolts. 


Renewable shoulder-type 
stem hole bushing. 


More bolts of smaller diam- 
eter in body-bonnet joint. 


Full length “V-section” disc 
guides. 


Solid web-type disc with 
tee-head stem connection. 


Straight through ports. Re- 
newable seat rings. 





Brass trimmed or All-lron 


OUTSIDE SCREW AND YOKE QUICK-OPENING TYPE 
Screwed and flanged ends. Also in alloy cast iron, flanged ends Screwed and flanged ends 


CRAN 





gland flange with swing INSIDE SCREW, NON-RISING STEM 
Screwed, flanged, hub ends 














MARINE CARGO SYSTEM VALVES 
Flanged ends 





UNDERWRITERS’ PATTERNS 
Screwed, flanged, hub ends 


CRANE CO., GENERAL OFFICES: 
836 S. MICHIGAN AVE., CHICAGO 


VALVES © FITTINGS © PIPE 
PLUMBING © HEATING © PUMPS 





NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS IN ALL MARKETS 
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VOLUME IN GAL. OF ACID AND OTHER LIQUIDS 
CONTAINED IN TUBING STRINGS 
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Nominal diameter of tubing, in. _ 





























114 | 2 | 2% | 3 | 3 | 3% 
I. D. of tubing, in. 
1.610 1.995 2.441 2.992 2.992 3.548 
476.2 731.3 1095. 1645. 1596. 2312 
481.5 739.4 1107. 1663. 1586. 2338 
486.8 747.5 1119. 1681. 1604. 2364 
492.1 755.7 1131. 1700. 1621. 2389. 
497.4 763.8 1142. 1718. 1639. 2415. 
502.7 771.9 1155. 1736. 1656. 2442. 
508.0 780.0 1168. 1754. 1673. 2466. 
513.3 788.2 1180. 1773. 1691. 2492. 
518.6 796.3 1192. 1791. 1708. 2518. 
523.9 804.4 1204. 1809. 1726. 2543. 
529.2 812.6 1216. 1827. 1743. 2569. 
534.4 820.7 1228. 1846. 1761. 1595. 
539.7 828.8 1242. 1864. 1778. 2621. 
545.0 836.9 1253. 1882. 1795. 2646. 
550.3 845.1 1265. 1901. 1813. 2672. 
555.6 853.2 1277. 1919. 1830. 2698. 
560.9 861.3 1289. 1937. 1848. 2723. 
566.2 869.4 1301. 1955. 1865. 2749. 
571.5 877.6 1314. 1974. 1883. 2775. 
576.8 885.7 1326. 1992. 1900. 2800. 
582.1 893.8 1338. 2010. 1918. 2826. 
587.4 901.9 1350. 2028. 1935. 2852. 
592.6 910.1 1362. 2047. 1952. 2877. 
597.9 918.2 1374. 2065. 1970. 2903. 
603.2 926.3 1387. 2083. 1987. 2929. 
608.5 934.4 1399. 2102. 2005. 2955. 
613.8 942.6 1411. 2120. 2022. 2980. 
619.1 950.7 1423. 2138. 2040. 3006. 
624.4 958.8 1435. 2156. 2057. 3022. 
629.7 966.9 1447. 2175. 2074. 3057. 
635.0 975.1 1460. 2193. 2092. 3083. 
640.3 983.2 1472. 2211. 2109. 3109. 
645.6 991.3 1484. 2229. 2127. 3134. 
650.9 999.4 1496. 2248. 2144. 3160. 
656.1 1008. 1508. 2266. 2162. 3186. 
661.4 1016. 1520. 2284. 2179. 3211. 
666.7 1024. 1533. 2303. 2196. 3237. 
672.0 1032. 1545. 2321. 2214. 3263. 
677.3 1040. 1557. 2339. 2231. 3289. 
682.6 1048 1569. 2357. 2249. 3314. 
687.9 1056. 1581. 2376. 2266. 3340. 
693.2 1064. 1593. 2394. 2284. 3366. 
698.5 1073. 1606. 2412. 2301. 2291. 
703.8 1081. 1618. 2431. 2318. 3417. 
709.1 1089. 1630. 2449. 2336. 3443. 
714.4 1097. 1642. 2467. 2353. 3468. 
719.6 1105. 1654. 2485. 2371. 3494. 
724.9 1113. 1666. 2504. 2388. 3520. 
730.2 1121. 1678. 2522. 2406. 3545. 
735.5 1129. 1691. 2540. 2423. 3571. 
740.8 1138. 1703. 2558. 2440. 3597. 
746.1 1146. 1715. 2577. 2458. 3623. 
751.4 1154. 1727. 2595. 2475. 3648. 
756.7 1162. 1739. 2613. 2493. 3674. 
762.0 1170. | 2632. 2510. 2510. 3700. 





2566. 


2591. 
2615. 
2640. 
2665. 
2689. 


2714. 
2739. 
2763. 
2788. 
2813. 


2837. 
2862. 
2887. 
2911. 
2936. 


2961. 
2985. 
3010. 
3035. 
3059. 


3084. 
3109. 
3133. 
3158. 
3183. 


3207. 
3232. 
2357. 
3282. 
3306. 


3331. 
3356. 
3380. 
3405. 
3430. 





3454. 
3479. | 
3504. 
3528. 
3553. 


3997. 
4029 

4061. 
4093. 
4125. 


4157. 
4189. 
4221. 
4253. 
4285. 


4317 
4349 
4381. 
4412. 
4444. 


4476. 
4508. 
4540. 
4572. 
4606. 














and 2, P 532.91 
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KEEP THEM 
YOUNG WITH 
HYATTS 





THE WAY 
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HYATTS ROLL MERRILY ALONG carrying heavy 


loads... eliminating bearing wear and 
care, keeping shafts, gears and wheels 
in perfect alignment... and making 
life easy, smooth, avd Jong, for all 
mechanical equipment. Design them 
into the machines you build; look for 
them in the equipment you buy. Ask 
for further details. Hyatt Bearings 
Division, General Motors Sales Corpo- 
ration, Harrison, New Jersey; Chicago, 
Pittsburgh, Detroit and San Francisco. 
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Topping Plant Revamped 
Into Up-to-Date Refinery 





OTHSCHILD Oil Company, at 
R Santa Fe Springs, California, 1s 
operating one of the newest and 
most up-to-date cracking plants on the 
Pacific Coast to manufacture cracked 
gasoline in a straight-line flow from 
the charge pumps to the loading racks 
without once stopping the commod- 
ity in various rundown tanks during 
the process. This company had oper- 
ated a straight topping plant at Santa 
Fe Springs for several years, and had 
produced a gasoline not entirely satis- 
factory for present-day automobiles, 
but has turned to cracking to produce 
the high-octane fuel demanded by 
high-compression engines. The new 
cracking plant is a two-coil cracking 
system, employing two separate fur- 
naces with a reaction chamber com- 
men to both heaters. The cracked gaso- 








J. C. ALBRIGHT 


was drilling superintendent for H. J. 
von Hagen in North Texas area, 1919- 
1921 — With the Noble Oil and Gas 
Company, Burkburnett, Texas, from 
1921 to 1923—Joined staff of the Dixie 
Gasoline Company in 1923 and be- 
came Texas manager—Employed by 
Phillips Petroleum Company in 1925 
and was sent to New Mexico where 
the company constructed a natural 
gasoline plant—Left Phillips in 1929 
and for a time operated as a consult- 
ing engineer—In recent years has 
devoted virtually all his time to free- 
lance writing for trade journals. 
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Cracked gasoline, clay-treated and doctor 
sweet, is manufactured in continuous flow 
from charge pumps to loading rack 


By J. C. ALBRIGHT 


line flows without interruption 
through the stabilization unit from the 
main fractionating column, to a hot 
liquid-phase clay treater and a doctor- 
treating plant combined with a mer- 
captan removal system, to storage 
tanks or the loading rack as finished 
gasoline. A “midget” catalytic poly- 
merization plant converts the olefins in 
the vapors from the stabilization plant 
to normal boiling fractions, which are 
condensed and blended directly with 
the cracked gasoline ahead of the doc- 
tor-treating plant. 


Cracking Plant 


A part of the raw charging stock in 
the cracking plant is produced at the 
skimming unit, consisting of all the 
gas oil that can be removed from the 
crude by normal topping procedure, 
but the reduced crude required in ex- 
cess of that available from the com- 
pany’s own topping plant is obtained 
from other plants, not at this time 
equipped to crack the residuum. The 
heavy fuel—about 20° A.P.I. gravity 
— is pumped to the main fractionat- 
ing column by a 7% by 5% by 10 
duplex steam pump at a pressure suf- 
ficient to deliver the charge to the 
main column at a daily rate of 2700 
bbl. The fractionating column is more 
or less conventional — 5 ft. 6 in. by 
55 ft.—containing 16 cast-iron bub- 
ble plates and 8 cast-iron side-to-side 
pans and is alloy-lined from the bot- 
tem to the eleventh plate to prevent 
corrosion. 





The charge is controlled by a liquid- 
level instrument operating in the 
lower section of the column, from 
which the heavy hot oil is withdrawn, 
plus heavy recycle, by a 5% by 18 
duplex, outside plunger-packed steam- 
engine-driven horizontal hot oil pump. 
This pump operates at a rate of 40 
s.p.m. handling a commodity having 
a temperature of 700° to 725° F., 
and with a discharge pressure of 690 
lb. gauge. The heavy-oil furnace re- 
ceives the hot cracking stock through 
a flow controller that divides the 
charge into two equal streams; the 
furnace is equipped with 144 tubes 
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Furnace breeching into stack. Flow 
controller on split stream of heavy 
oil to furnace [in circle) 
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28 ft. long arranged for parallel flow 
with 72 tubes in each section of the 
heater. The tubes are 234-in. O.D. 
and 2'4-in. 1.D. with 35 tubes in the 
radiant bank and 37 in the soaking 
and convection section. The flow 
through the heater is from convec- 
tion to radiant tubes, with the split 
stream joining in a 4-in. line leading 
to the reaction chamber. The temper- 
ature of the heavy oil is from 720° F., 
inlet, to 916°F. in the heater outlet. 

The light oil is picked-up from a 
side stripper connected to the main 
fractionating column so that the 28° 
gravity oil will flow outward directly 
into the stripper with the vapors re- 
leased from the material passing back 
into the column at the eleventh plate. 
A liquid-level instrument on the side 
of the stripper prevents lowering of 
the liquid to a point that will break 
the seal on the down pipe from 
the eleventh to the twelfth plate. The 
hot light-oil pump operates on this 
instrument, taking the charge from 
the stripper as it is produced from the 
main column without lowering the 
liquid below the predetermined point. 
Part of this light oil flows through a 
separate line to the stabilizer reboiler 
from which it passes to coolers and 
the more or less conventional vapor 
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Vertical furnaces serving (1) polymeri- 
zation columns, (2) clay-treating unit, 
and (3) rerun column 
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absorber, returning to the cracking 
plant at control points. 

The hot light-oil pump, having a 
bore of 4 in. and a stroke of 12 in., 
discharges the light oil at a rate of 
3000 bbl. per day—including recycle 
—to the light oil furnace with a dis- 
charge pressure of 550 lb. gauge. The 
temperature of the light oil is ap- 
proximately 570° F. at the suction of 
the charge pump, as it enters the 152, 
16-ft. tubes arranged in a continuous 
series. These tubes have an O.D. of 
234 in. and an I.D. of 214 in. The 
oil enters the topmost row of the con- 
vection section, which contains 72 
tubes, then flows through 35 tubes 
on the inner wall of one side of the 
furnace, passing upward and crossing 
over through 10 tubes to flow down- 
ward on the opposite side of the fur- 
nace through an additional 35 tubes to 
the furnace outlet, or transfer line. 

Both commodities—the heavy and 
light oil—join at the reaction cham- 
ber in a 4-in. nozzle inside the cham- 
ber containing a wall-washing con- 
nection. The column is 4 ft. 6 in. 
by 40 ft., has 1,'-in. walls alloy- 
lined throughout, and covered on the 
exterior with 4 in. of insulation. The 
outlet slide valve is automatic in 
operation, being controlled by an in- 
strument on the control panel in the 
pump room so that the operation may 
be changed by the operator, at will, 
without leaving the instruments. 

The flash tower is 6 ft. 6 in. by 
30 ft. with %%-in. walls completely 
alloy-lined and has two outlets at the 
top, one serving the 6-in. relief valve, 
the other being connected to the 6-in. 
vapor line. Residuum averaging 8.5° 
gravity is withdrawn from the base 
and vapors leave the top to be frac- 
tionated in the main column as 
cracked gasoline, light oil charge and 
recycle, and heavy oil recycle. The 
cracked vapors are liquefied in sub- 
merged coils containing 6400 sq. ft. of 
condensing surface, which lowers the 
temperature of the vapor stream from 
375° F. at the outlet of the fraction- 
ator to 90° F. at the liquid receiver. 
Condensate is pumped back to the top 
of the main column with a ratio of 
2:1 reflux to overhead product, so 
that the cracked gasoline will be pro- 
duced with an end point of about 
400° F, 

The vapors from the distillate re- 
ceiver flow to a conventional absorp- 
tion column 2 ft. 6 in. by 22 ft. 6 in. 
having 16 bubble plates with light 
oil from the stabilizer preheater flow- 
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General view of treating plant in 
Rothschild refinery 








ing from the top of the absorber to 
the base and back to the plant for 
temperature control. The distillate is 
pumped with a 7'% by 4 by 10 duplex 
steam pump through a 1'-in. line 
to the 26-tray pressure-distillate 
stabilizer, operated at 182 lb. gauge 
pressure and having a reboiler tem- 
perature of 360° F. Overhead con- 
densate is pumped back to the column 
at a ratio of 1:1 reflux to column 
feed, to maintain a top temperature 
of 165° F. so that the bottom product 
will have a Reid vapor pressure of 6.8 
lb. The distillate flows from the 
stabilizer through two exchangers, one 
in transfer with charge to product, 
and the other with water pumped 
through it to cool the distillate for 
further handling. 

The vapors from the stabilizer con- 
tain an olefin percentage of about 36, 
and the combined feed to the compres- 
sor has a content of about 22 percent. 
These vapors are compressed to 488 Ib. 
gauge and heated in a vertical furnace 
equipped with a helical heating coil 
and conditioned with the required 
quantity of moisture to flow in series 
through the two catalytic columns. 
Conversion in these two columns of 
the olefins is about 94 percent based 
on standard operation during Novem- 
ber, 1940, when the combined vapor 
feed contained 56 percent fresh gases 
and 44 percent recycle stock. 


Clay Treating and Rerun Unit 


Cracked gasoline manufactured in 
the cracking plant contains gums that 
are removed by treating in the hot 
liquid phase with clay and subsequent 
rerunning and fractionating to the 
required end point. The equipment 
necessary for this treatment consists 
of, first, a vertical heating unit with 
456 lineal ft. of 3-in. tubing in the 
form of a helix over a single gas burner 
in the base of the furnace; second, a 
clay tower filled with California de- 
coloring clay, and, third, a fractionat- 
ing column served by another vertical 
heater with a helix containing 456 lin- 
eal ft. of 3-in. pipe, which is used as a 
direct-fired reboiler instead of the more 
conventional steam-heated reboiler, or 
one deriving its heat from a side 
stream taken from the cracking plant. 

In continuous flow from the cracked 
stabilizer, the commodity is pumped 
with an 8 by 4 by 12 duplex steam 
pump working against a discharge 
pressure of 267 lb. gauge to the helical 
heater by which the temperature is 
maintained at 462° F. at the 2-in. 
transfer line, which leads directly to 
the top of the hot-phase clay-treating 
column. The column has a diameter of 
7 ft. and a height of 30 ft. with a 16- 
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NATIONAL"? PUMPING JACKS| 
For Sconowcecal€ Jack Lifting Costs 
Qi © (3) 


Pa NATIONAL 





TRUE ARC HANGER— Abso- 
lutely straight lift—Lower well 
equipment maintenance— 
Longer wire line wear. 


LOW MINIMUM STROKE 
RATIO—AI to 1 ratio—Great- 
er range of stroke. 


— Large clearance between 


well and jack—Removable 
hanger for servicing. 


CELLAR CLEARANCE— 
Greater clearance at end of 


ay 
CI 
Cy 


frame—Spans larger cellars 
without extra supports. 


DOMESTIC 


EXECUTIVE OFFICES 
PITTSBURGH, PENNA 


. 
GENERAL SALES OFFICE 


TORRANCE, CALIF 


ANTI-FRICTION BEARINGS 
—Reduced friction loss... 
Longer wear—Better lubrica- 
tion— No noisy bearings — 
Assurance of alignment of 
bearings and beam shaft in 
any position. 


BEAM ADJUSTMENT— 
Adjustable both longitudin- 
ally and laterally—Self-align- 
ing saddle blocks. 


FRAME DESIGN — Pyramid 
type—Fixed saddle shaft as 
spacer adds rigidity—Later- 
ally braced front legs— Beam 





You can keep jack lifting 
cost down by installing the 
new and improved Nation- 
al Type E Jacks. These new 
jacks are built to lift oil with 
a minimum expenditure of 
power and to save time on 
lease operations. 


Before you buy check your 
requirements with your 
nearest National represent- 
ative or write for Descrip- 
tive Bulletin No. 288. 


carried at true load center— 
Lasting alignment. 


IMPROVED TYPE BASE— 
Welded in steel castings at 
feet—Greater stiffness at 
foundation contact—Proper 
spacing of foundation bolts — 
More effective transmission of 
loads to foundations—Extra 
bearing surface under front 
legs. 


WELDED STEEL 
CONSTRUCTION — Electric 
welded throughout — Scallop 
welds at pull bars. 


EXPORT 


(ME MATIONAL SUPPLY CORPORATION 
' 


we ocr ' Piata 
; wiw York WY USA 
’ RIVER PLATE HOUSE 
TOLEDO, onIo T | 0 A S$ L 0 A 130 Piatt, \ONbON 
. timireo tiae ’ 
gpg rrotst - mania 
Tl. WORTH, TEX. - TULSA, OKLA anges tems 


MARACAIBO, VENETUTLA 
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View of principal columns showing hot 
liquid-phase clay tower in left 
foreground 
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in. bottle-neck combination liquid 
outlet and flanged manhole at the 
lower head. In the neck of this outlet 
is placed a slotted screen supporting 
a thin layer of pea-gravel upon which 
is placed about 28 ft. of Muroc clay 
as a solid bed. 

The inlet nozzle through which the 
heat distillate flows is fitted, on the 
inside of the column, with a distribu- 
tion header to spray the commodity 
evenly over the top of the clay bed. 
The hot material percolates downward 
through the bed of clay and flows 
through a 4-in. line to the rerun 
column. This column is 4 ft. in 
diameter and 43 ft. high, containing 
14 cast-iron bubble plates and one 
liquid accumulator pan near the base. 
The clay-treated material enters the 
rerun column on the twelfth plate 
through a pressure control instrument 
that reduces the clay tower pressure 
of 252 lb. to the fractionating column 
pressure of 5 lb. 


The liquid that falls downward 
over plates No. 12, 13, and 14, is 
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caught in the drawoff pan in the base 
from which it is picked-up by an 8 
by 6 by 10 duplex steam pump that 
delivers the liquid at a pressure of 12 
lb. gauge through the direct-fired re- 
boiler. A temperature of 487° F. is 
maintained on the transfer line from 
this heater with the commodity re- 
turning to the fractionating column 
to enter the lower section just below 
the liquid drawoff pan. It is sprayed 
over a distribution plate immediately 
below the ell on the internal line so 
that it will be agitated violently to 
release desired fractions, which are 
immediately vaporized. The desired 
gasoline fractions pass upward through 
the column and are fractionated to 
an end point of 390° F. with rerun 
distillate pumped back over the 
column at a ratio of 11:1, reflux to 
recovered distillate. 

The overhead vapors from the frac- 
tionator, at a temperature of 281° F., 
are cooled and liquefied in a shell-and- 
tube condenser, from which the liquid 
distillate flows to a 3-ft. by 8-ft. rerun 
distillate receiver. The 7'% by 5 by 10 
duplex steam pump that delivers the 
reflux to the top of the fractionator 
also is used to pump the finished gaso- 
line to the treating plant where it is 
finished as sweet, non-corrosive gaso- 
line and inhibited to prevent forma- 
tion of gums. 

The material in the base of the 
fractionating column is removed with 
a 4! by 234 by 4 duplex steam pump 
at a rate controlled by the rate of 
formation of the bottoms, which 
averages about 2 to 2'4 bbl. per hour. 
This heavy liquid, containing the poly- 
mers separated from the gasoline by 
the action of the clay in the treating 
column and by distillation in the rerun 
unit, has a gravity of about 28.5°. 
The flash point of the polymers is 
about 166, and the initial boiling point 
about 404° F. It is disposed of by 
either pumping it back to the cracking 
plant flash chamber for rerunning 
through the cracking plant, or pump- 
ing to the residuum storage to be 
blended with the heavy industrial 
fuel removed from the cracking plant 
flash chamber after cooling. 


When operating a combination hot 
liquid-phase clay treating and gasoline 
rerunning plant, several problems have 
been solved, among which is color 
control. It was discovered that, if the 
temperature of the clay contact bed— 
by holding the temperature of the heat- 
ing furnace too high—was equal to 
the rerun reboiler temperature, the 
distillate resulting from rerun opera- 
tions would have an_ unsatisfactory 
color. Temperatures must be con- 
trolled, therefore, to suit the character- 
istics of the cracked gasoline derived 





from a specific charging stock. If the 
heater temperature—in the transfer 
line from the helical coil on the clay 
tower—is held at about 35 to 40° F, 
lower than the heater outlet tempera- 
ture on the fractionating column base 
inlet, colors of about plus 23 to 24 
can be obtained. The rate of flow 
through the clay tower helical heating 
coil is approximately 35 gal. per min., 
with a rerun production of about 33 Y, 
gal. per min., after polymers have been 
separated from the product in the 
rerun fractionating column. 


H.S and Mercaptan Removal System 
With Doctor Sweetening 


The cracked gasoline is washed with 
a solution of caustic in two stages to 
remove hydrogen sulphide, in the first 
step, and to reduce the percentage of 
mercaptans in the second, prior to 
treating the commodity with doctor so- 
lution. This series of processes follows 
immediately upon rerunning the gaso- 
line to remove polymers formed in the 
clay tower, and for control of end 
point and color. The 71% by 5 by 10 
duplex steam pump that is used to 
pump the condensate back over the 
rerun tower (in the proportion of 
3000 gal. of reflux to 2100 gal. of 
production so that the end point will 
be about 396°F.) also delivers the 
commodity to the caustic contact col- 
umns and through the doctor-treating 
plant to storage. 


In the first contact between the 
gasoline and the treating solutions, 
there is placed a vertical vessel 2 ft. 
6 in. in diameter and 15 ft. high into 
which is pumped about 8 bbl. of 14° 
Bé. caustic. This solution remains in 
the hydrogen sulphide scrubber with- 
out recirculating or pumping, and the 
gasoline being treated is broken up so 
that it will rise through the liquid to 
the top of the tower. The 2-in. trans- 
fer line is attached to an 8-in. flange 
near the base of the tower, and an ex- 
tension is attached to the inner side 
of the flange, which is perforated with 
4-in. holes to afford 150 percent area 
of the transfer line. About 4 ft. of 
free space is left in the tower above 
the caustic solution so that the heavier 
liquid will separate from the gasoline 
as it rises to the top and flows to the 
base of the second contact tower. The 
caustic solution remains in the hydro- 
gen sulphide scrubber until it is ap- 
proximately 75 percent spent, which 
is usually after about 2000 bbl. of 
gasoline has been treated, when it is 
dumped to disposal tanks and subse- 
quently handled by the Santa Fe 
Springs Codperative Waste Water Dis- 
posal Association. 

The second caustic contacting tower 
is 28 ft. high and 2 ft. 6 in. in di- 
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HANDLE STREAMLINED DRILL 
COLLARS 


A 


Many long and costly fishing jobs have 
been caused by the failure of incorrectly 
fitting rotary slips to hold the streamlined 
drill collars. Conventional slips, having 
liners machined to fit on a given fixed 
diameter, may contact the drill collar properly for only a 
few runs. As the drill collar becomes worn through abrasion 
by the formation, the slips cannot adapt their gripping surfaces 
to the smaller diameter, and the danger of dropping the drill 


collar increases rapidly. 


These new Baash-Ross Drill Collar Slips are especially de- 
signed for gripping the streamlined drill collar securely and 
safely, even though it has been worn as much as 1'/2 inches 


smaller than its original O.D.! 


Multi-Segment Construction Compensates 
for Wear of the O.D. of Drill Collars 


Made up of several narrow segments flexibly hinged together into 
one unit, Baash-Ross Drill Collar Slips are automatically adjusted 
te grip on varying diameters as they are seated in the master 


bushings. When 
seated at the top 
of the tapered 
bore they are in 
position to grip 
the maximum di- 
ameter within 
their range. As 
the drill collar be- 
comes smaller in 
diameter, the slips 
seat lower in the 
taper, drawing to- 
gether and ac- 
commodating 
themselves to the 
size of the drill 
collar. The liners 
Gre vertically and 
radially aligned 
to take a full- 
length, positive 
grip, and the 
range between 
maximum and min- 
imum O.D. that 
can be handled 
safely is 12 














— 
Slips seat high when gripping large 
diameter streamlined drill collars. 
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Slips are automatically adjusted to smaller 
diameters by seating lower in the master bushings. 


inches on the O.D. of the drill collar. 


Eliminate the risk of dropping your drill collars—for safety's 
sake, use BAASH-ROSS DRILL COLLAR SLIPS. 


SEND FOR NEW BULLETIN or refer to the BAASH-ROSS 


SECTION OF YOUR NEW 1941 COMPOSITE CATALOG 
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ps. 
and "C-S Regu- 
ave renewable liners— 
aluable economy feature—and 
the same liners fit slips of both 
types. (See above.) 








"C-§ Long" Type Drill 
Collar Slips, illustrated, 
are used in combination 
with the Baash- Ross 
Safety Clamp, which is attached above the Slips be- 
fore the joint is broken, and provides a stop shoulder 
for maximum safety in handling streamlined drill collars. 





































Why Ordinary Rotary Slips 
May Fail To Hold Streamlined 
Drill Collars 


The liners of conventional rotary 

slips are machined to fit and grip 

objects of a given fixed diameter. 

ae ne Pog They will hold the streamlined 
olga drill collar when it is new. 


BUT ... as the diameter of the 

drill collar is reduced through 

wear, the area of gripping con- 

tact of fixed diameter liners di- 

minishes, as at left, and the 

Wern Brill Coller danger of the drill collar dropping 
-Poor Grip through slips increases. 


BAASH.»ROSS 


TOOL COMPANY 75s9/ LOS ANGELES 
OIL WELL TOOLS - SPECIALTIES HOUSTON - NEW YORK 


































































































Doctor-treating plant, showing con- 
tact columns on left and sand filter 
on right 
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ameter, being equipped with a subway 
grating support 4 ft. from the base 
upon which are placed 21 ft. of 1'/2- 
in. carbon Raschig rings to accelerate 
contact between the gasoline and the 
caustic solution, which is recirculated 
and regenerated continuously. The 
gasoline at a temperature of about 
90°F. enters the base of the mercaptan 
scrubber through a perforated line 
similar to that employed in the hydro- 
gen sulphide scrubber, and rises, coun- 
tercurrent, through the descending 
caustic and leaves the tower at the 
top through a 2-in. line leading to the 
doctor-treating system. 

The caustic employed in the mer- 
captan scrubbing unit is made-up to 
20° Bé. and flows from the base of 
the mercaptan scrubber through a 
liquid-level-controlled valve in the 2- 
in. outlet line. The level of the caustic 
in the mercaptan scrubber is controlled 
in the lower end of the tower with 
an exterior “kidney valve” that re- 
motely controls the outlet valve. When 
the mercaptan scrubber was installed, 
this level controller was placed at the 
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top section so that the tower would 
remain approximately filled with solu- 
tion, but subsequent operation required 
that it be removed and placed on the 
lower section of the tower to prevent 
possible priming that might be the re- 
sult of a tight emulsion. The present 
installation permits contact between 
the gasoline and the caustic, but also 
permits an easier break so that the 
gasoline will flow from the tower with 
a minimum amount of entrained caus- 
tic solution. 

In the flow of the caustic solution 
from the mercaptan scrubber to the 
caustic regenerator, the chemical passes 
through a 2-in. line to a series of caus- 
tic heat exchangers covered with 2 in. 
of insulation where heat is transferred 
from the regenerated caustic to the 
caustic entering the regenerator. A 
second exchanger superimposed above 
the flow exchanger is employed to heat 
the chemical with steam to a tempera- 
ture of about 240°F. At this tem- 
perature, the caustic enters the re- 
generator tower (in this plant called 
the caustic stripper) in which the 
mercaptans are removed from the solu- 
tion. The tower has a diameter of 2 
ft., 6 in., and a height of 20 ft. At a 
distance of 5 ft. from the base, a sup- 
port of subway grating is installed 
upon which is placed 14 ft. of 1'2- 
in. carbon Raschig rings that almost 
fill the tower to the 16-in. flanged 
opening at the top. 

The heated caustic enters the caus- 
tic stripper 3 ft. from the top through 
a 2-in. line attached to a 3-in. flanged 
opening, with the 2-in. line extended 
into the tower and drilled with 4-in. 
holes for adequate distribution of the 
caustic over the upper section of 
Raschig rings. The caustic flows down- 
ward through the bed of rings to meet 
a flow of exhaust steam rising from a 
perforated 4-in. line in the tower just 
above the subway grating with the 
perforations looking upward. The 
quantity of steam admitted to the 
caustic scrubber is controlled to that 
amount required to maintain a water 
content that will hold the solution at 
a constant gravity of 20° Bé. when 
the tower is operated between 5 and 7 
lb. gauge pressure with the solution 
entering the tower at a temperature 
of 240°F, 

The regenerated caustic flows from 
the base of the tower, passes through 
the heat exchangers and then enters a 
second exchanger in which the solu- 
tion is cooled to about 98°F., and is 
then picked-up by a 6 by 4 by 6 re- 
circulating pump and delivered again 
to the mercaptan scrubber. The mer- 
captans, driven from the caustic solu- 





tion by heating and agitating with 
steam in the tower, pass off through a 
4-in. line to a mercaptan separator to 
accumulate any caustic solution leav- 
ing the regenerator, and the mercaptan 
vapors flow through a 2-in. line to 
the cracking plant to be burned in the 
breeching of the cracking furnace 
stack. 

The gasoline, freed from hydrogen 
sulphide and having a reduction of 
about 75 percent of the mercaptan 
sulphur, flows from the top of the 
mercaptan scrubber tower to the doc- 
tor-treating plant through a 2-in. 
line connected to the first contactor 
where doctor solution and gasoline 
meet. The contactor is a 3-ft. length 
of 3-in. pipe, having an iron mixing 
nozzle in either end, the top being 
flanged and connected to a second set 
of mixing nozzles in a second nipple. 
The doctor solution is recirculated 
through the sets of nozzles, with sul- 
phur-laden gasoline admitted in quan- 
tities sufficient to obtain the desired 
“break,” through a “harp” containing 
a l-in., a Y2-in., and a 4-in. line with 
gates to control the flow of sulphur 
by manual setting. Following the iron 
mixing heads are four vertical columns, 
made of 5-in. pipe, 20 ft. long and 
containing 8 orifice baffles, with each 
baffle containing four 34-in. holes, 
each baffle spaced 2 ft. 6 in. from the 
other. The flow of doctor solution and 
gasoline being treated is in series 
through these contact columns, with 
the outlet of the last column connect- 
ed to a 2-in. pipe leading to two set- 
tling drums. 

The settling drums are connected 
in series, and have the separated doc- 
tor solution outlet connection end 1 
ft. lower than the other end of the 
vessel. The doctor and gasoline enter 
the first drum through a 2-in. line, 
which is continued into the drum near 
the lower side, having '%-in. perfo- 
rations, the combined area of which is 
equal to 200 percent of the inlet area. 
Gasoline rises to the top of the drum 
and passes to the next where connec- 
tions and conditions are similar to the 
first. The doctor-sweetened gasoline 
flows from the upper side of the last 
drum through a 2-in. line to a sand 
filter, which is 4 ft. in diameter and 
8 ft. high, containing a sand bed 5 ft. 
in depth. The sand being used cur- 
rently in this drum is extremely fine, 
ocean beach sand, but permitting pas- 
sage readily for the gasoline flowing 
from top to base. Gasoline flows to 
storage and separated moisture flows 
from the base of the filter to plant dis- 
posal lines. 
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AUTOMOTIVE, INDUSTRIAL & MARINE 
DIESEL POWER 


The Job 
You Want Done 
Is Now Being Done 
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ay CUMMINS 


SUPERCHARGED — one-third more power — less 
weight and lower fuel and lube oil consumption 
per horsepower — the same smooth running, 
quick acceleration, low maintenance and proved 
dependability that distinguish all Cummins 
Diesels . . . Write for the folder, ‘The Logic of 
Supercharging: Cummins Engine Company, 
1516 Wilson Street, Columbus, Indiana. 
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Running Tour 


WITH MEN 


IN THE 





INDUSTRY 





R. W. Witson, manager of the 
Baroid Well Logging Service, recently 
gave an interesting talk before the 
Texas A. and M. Petroleum Engineer- 
ing Club, speaking on the subject: 
“The Baroid Method of Well Log- 
ging.” The talk was illustrated with 
slides. Accompanying Wilson to Col- 
lege Station was R. C. Marr, also of 
the Baroid Well Logging Service. 

- > ~ 


Frep M. MANNING, of Manning 
and Martin, Denver, Colorado, drilling 
contractors, recently made a trip to the 


Mid-Continent area. 
—- 


Henry Waters, Tulsa, Oklahoma, 
has been named assistant general man- 
ager of the Standard Oil Company of 
Indiana’s crude oil purchasing depart- 
ment, and Frep E. Woop, Chicago, 
Illinois, has been made assistant to 
A. W. Peake, vice-president in charge 
of production for Standard of Indiana. 
These promotions were effective 
January 1. 


Wma. Ray Hatt, formerly with 
Carter Oil Company, has become asso- 
ciated with Jarvis Bros. and Marcell of 
Decatur, Illinois. Hall is superintend- 
ent of the Albion district, Illinois, 
being in charge of drilling and pro- 
duction operations. 

_ <> - 

Norvav F. Myers, Los Angeles, 
California, manager of refineries, 
Union Oil Company, has resigned to 
join the staff of Socony-Vacuum Oil 
Company. He is now making his head- 
quarters in New York City. 

—— <> —— 

WarREN WYNN, geologist, Sinclair 
Prairie Oil Company, has been trans- 
ferred from the Tulsa, Oklahoma, of- 
fice of the company to Bismarck, 
North Dakota. 

<> — 

J. S. HawLey, assistant purchasing 
agent for the Stanolind companies, re- 
cently was chosen president of the 
Purchasing Agents Association of 
Tulsa to succeed H. E. Katser of the 
Phillips Petroleum Company. Other 
officers elected were: C. G. MCCLAREN, 
Shell Oil Company, Inc., first vice- 
president; J. H. Wo re, British Amer- 
ican Oil Producing Company, second 
vice-president, and R. R. Burris, Sun 
Oil Company, secretary. 
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R. S. Warnock, Magnolia, Arkan- 
sas, has been appointed to the Arkansas 
Oil and Gas Commission to succeed 
L. A. LONGINO, resigned. 

<> = 


H. D. Murray, engineer with The 
Texas Company, who has been sta- 
tioned at Jal, New Mexico, is now 
making his headquarters at Sundown, 
Texas. 

<> 

T. W. HauGuit, superintendent, 
Ohio Oil Company, has been trans- 
ferred from Eliasville, Texas, to Bay 
City, Texas. 

—" ae 

W. K. Hatey, superintendent for 
Barnsdall Oil Company, formerly at 
Mankins, Texas, is now at Odessa, 


Texas. 
— 


H. J. SumMMy, superintendent for 
Sinclair Prairie Oil Company, has been 
transferred from Midland, Texas, to 
Arp, Texas. 

—— <> -—- 

L. A. Mytius, Centralia, Illinois, 
consulting geologist, has opened a 
branch office in Evansville, Indiana. 

earecceilliicasia 

Lioyp Daniets, drilling superin- 
tendent for W. G. Ray Drilling Com- 
pany, is now making his headquarters 
in Minden, Louisiana. He has been at 
Jackson, Mississippi. 


T. E. De Civuters, resident chemist 
at Ponca City, Oklahoma, for Cities 
Service Oil Company, has been maade 
assistant chemist and moved to the 
company’s research laboratory at Ok- 


mulgee, Oklahoma. 
ae 


Rosert M. Bass, who has been su- 
perintendent in the East Texas field for 
Sinclair Prairie Oil Company, resigned 
recently to operate as a drilling con- 
tractor. His headquarters are at Kil- 


gore, Texas. 
a on 


H. E. Dratie, manager of the 
Petroleum and Chemical Section of 
Westinghouse Electric and Manufac- 
turing Company, recently made a busi- 
ness trip to Dallas, Houston, New 
Orleans, and was also in attendance at 
the Petroleum Electric Power Associa- 
tion meeting at Baton Rouge, Louisi- 
ana, December 13, where he delivered 
a talk, “Expanding Horizons,” illus- 
trated by moving pictures. 





GOVERNOR Roy E. Ayers of Mon- 
tana has named CHar_Les N. 
WRIGHTER, Kelvin, and LEE J. 
YEALEY, Shelby, both independent op- 
erators, to the Oil Conservation Board 


of Montana. 
<> 


A. P. Loskamp is district manager 
of the office recently opened at Mid- 
land, Texas, by the Union Oil Com- 
pany of California. He formerly was 
in charge of the West Texas district 
office at Midland for the Barnsdall Oil 
Company. J. D. McCriure has been 
transferred to Midland from Michigan 
by Barnsdall to assume Loskamp’s va- 
cated post. 

—— -_ 

Dr. NeLtson H. Darton of Wash- 
ington, D. C., has been awarded the 
Penrose Medal by the Geological So- 
ciety of America. The presentation 
was made at the society’s annual meet- 


ing in Austin, Texas. 
senses 


B. A. Ray, geologist, Tide Water 
Associated Oil Company, Midland, 
Texas, recently was elected president 
of the Midland Geological Society. 
F. L. Bates of The Texas Company 
was chosen vice-president, and W. 
Lroyp HasELTINe, Magnolia Petro- 
leum Company, secretary-treasurer. 

cetfponnece 


Harry A. WALLAcE, Jr., Charles- 
ton, West Virginia, who was formerly 
assistant general manager of the 
Charleston group of Columbia Gas 
and Electric Corporation Companies, 
has been elected vice-president of those 
companies operating in southern Ohio, 
West Virginia, and Kentucky. The 
post was created at the December 
meeting of the Columbia Gas and 
Electric Corporation directors in New 
York. 

ee en 

J. S. NEIson, independent operator, 
has moved his headquarters from 
Houston, Texas, to Lake Charles, 
Louisiana. 

<> 

IRA BRINKERHOFF, geologist at 
Housten, Texas, for the Stanolind Oil 
and Gas Company, has been trans- 
ferred to Chicago, Illinois. Ray C. 
Lewis, who has been at San Antonio, 
Texas, will succeed Brinkerhoff as Gulf 
Coast district geologist and will make 
his headquarters in Houston. 
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Portrait of a Time and Money Saver in Any Drilling Field— 


REPUBLIC 22.%c Wk 
CASING AND TUBING 


NORMALIZED 


For your convenience we have prepared a new 
folder giving collapse and joint strength data on 


Republic Electric Weld Casing. Write for a copy. 
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Piittie M. Ropinson, chief engi- 
neer for The Pennzoil Company, Oil 
City, Pennsylvania, has been appointed 
assistant to Dr. R. E. Witson, head 
of the petroleum section, raw mate- 
rials division of the advisory commis- 
sion to the Council of National De- 
fense. Granted a leave of absence by 
The Pennzoil Company, Robinson as- 
sumed his new post December 16. His 
work in Washington will be in con- 
nection with the refining department 
of the industry. It will include surveys 
of the ability of the petroleum indus- 
try to manufacture suitable fuels and 
lubricants for army and navy opera- 
tion. He will also serve as consultant 
to the army and navy on specifications 
for fuels and lubricants. 
—~<> 

L. L. SMITH, assistant treasurer of 
B. F. Goodrich Company, Akron, 
Ohio, has been elected to the position 
of treasurer, it is announced by D. M. 
GoopricH, chairman of the board. 
CoLone. A. A. SPRAGUE, of Chicago, 
Illinois, chairman of the board of 
Sprague-Warner Company, and _for- 
merly a director of The B. F. Goodrich 
Company from 1930 to 1938, was re- 
elected to the board, it was announced. 

For the last six months Georce W. 
VauGHrT has served as treasurer of the 
Goodrich company, as well as vice- 
president, in which capacity he is 
continuing. 

- <> —_ 

Larry SEAMAN, who has been head 
of the Fort Worth, Texas, geophysical 
department for Sinclair Prairie Oil 
Company, has been transferred to 
Tulsa, Oklahoma, as head of the Mid- 
Continent geophysical department. 

<— - 

Joun E. VaNnDatt, of the Mag- 
nolia Petroleum Company, has been 
elected president of the Oklahoma City 
Geological Society. CiypE E. Dorr, 
consulting geologist, has been chosen 
vice-president, and Graypon_ H. 
LAUGHBAUM, Sinclair Prairie Oil Com- 
pany, secretary and treasurer. 

oe en 

WitiiaM A. EBERLE, general super- 
intendent of the Eagle Works of the 
Standard Oil Company of New Jersey, 
has retired after 38 years’ service with 
the company. A dinner was given in 
his honor, presided over by Frank W. 
ABRAMS, a director of the company. 

Oe — 

Dr. E. R. Leperer recently resigned 
as president and general manager of 
the Bradford Oil Refining Company, a 
position he has held since 1936. At 
one time L-derer was vice-president in 
charge of refinery operations for the 
Texas Pacific Coal and Oil Company. 
He plans to continue residing at Brad- 
ford for the present. 
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C. B. Wittiams, who has been man- 
ager at Cucuta, Colombia, for the Co- 
lombian Petroleum Company, has re- 
turned to the United States and his 
post in Colombia has been assumed by 
C. O. Isakson. 

—> 

Paut C. Dean, independent opera- 
tor, has been chosen president of the 
Fort Worth Geological Society. C. L. 
Monr, of the Ambassador Oil Com- 
pany, was elected vice-president, and 
W. J. Huseweck, of Gulf Oil Cor- 
poration, secretary-treasurer. 

—_< 

Bert L. Ligon, independent opera- 
tor of Wichita Falls, Texas, passed 
away January 6 after a brief illness. 
Ligon was well known in the oil in- 
dustry. He had seen service with sev- 
eral supply companies and immediately 
before becoming an independent opera- 
tor was a partner in the Wilson Manu- 
facturing Company, Wichita Falls. 

a 

R. L. Bates, geologist for The Texas 
Company at Midland, Texas, has re- 
signed to become associated with the 
New Mexico Bureau of Mines and the 
New Mexico School of Mines, Socorro, 
New Mexico. 

- <> - — 

JoHN A. GILLAN has succeeded 
HENRY SALVATORI as president of the 
National Geophysical Company, Dal- 
las, Texas, the latter having retired 
January 1. 

— > — - 

C. S. ATWELL, vice-president of 
Sogac Pipe Line Company, making his 
headquarters at Barranquilla, Colombia, 
has been transferred to the refinery de- 
partment of The Texas Company in 
the United States. After a vacation he 
likely will have his headquarters at 
the company’s refinery at Port Arthur, 
Texas. 

— ee 

B. D. Osporne, mechanical engi- 
neer, Shell Oil Company, Inc., is now 
making his headquarters at McPher- 
son, Kansas, having been transferred 
from Lucien, Oklahoma. 

—»- — 

W. M. VaANpiverT has been made 
North Central Texas district manager 
by Bethlehem Supply Company and 
will make his headquarters at 824 
Hamilton Building, Wichita Falls, 
Texas. 

—— 

S. L. GmLiaM, assistant purchasing 
agent for the Mid-Continent Petroleum 
Corporation, Tulsa, Oklahoma, has 
been named purchasing agent to suc- 
ceed C. A. PricHarpb, who resigned 
recently to associate himself with the 
Anderson Prichard Oil Corporation, 
Oklahoma City, Oklahoma. C. W. 
Wa.tace has been made assistant pur- 
chasing agent. 
































R. A. Stacy, Shreveport, Louisiana, 
vice-president of the Delta Drilling 
Company, resigned January 1 to go 
into business for himself. 

a > — 

B. J. Curry has been made petro- 
leum engineer for the Lone Star Gas 
Company in the Opelika field, Hender- 
son County, Texas. Curry graduated 
from Texas A. and M. College in June, 
1940. 

— <> - 

R. L. Waters, engineer with The 
Texas Company, has been transferred 
from Waynesboro, Pennsylvania, to 
Auburn, Indiana. 

<> — 

Max Lyon, engineer, Carter Oil 
Company, is now stationed at Beloit, 
Kansas, having been transferred from 
Mandan, North Dakota. 

_oOorO 

STANLEY S. LEARNED, chief engi- 
neer for the Phillip’s Petroleum Com- 
pany, has been made assistant manager 
of the company’s newly organized 
gasoline pipe line department. A. W. 
HusBELL is manager of the depart- 
ment. E. F. Kinpsvater becomes chief 
engineer of Phillips, M. M. HoLMGREN 
test engineer, and C. W. HuBBeE.Lt 
assistant chief engineer. 

— 

D. H. Duke, Centralia, Illinois, ex- 
ploitation engineer for Shell Oil Com- 
pany, Inc., has been called to active 
duty as a first lieutenant in the Sixty- 
third Coast Artillery. He is now sta- 
tioned at Galveston, Texas. 

—<m —- 

Harry L. ErvicHer, purchasing 
agent of General Electric Company 
since 1931 and an employee of the 
company for 40 years, has been elected 
a vice-president. He will continue to 
be in charge of the company’s pur- 
chasing activities. 

—_<> 

E. E. HauBeTTER recently was made 
assistant district sales manager in the 
Houston, Texas, territory for Republic 
Steel Corporation. He has been on the 
staff of Republic Supply Company the 
last five years and before that was with 
Carter Oil Company. 

—_— <> —— 

C. R. Swank, Shreveport, Louisi- 
ana, has been retired by Magnolia Pipe 
Line Company as superintendent of the 
Louisiana-Arkansas district. He has 
been engaged in the pipe-line industry 
for 44 years, having been with the 
Eureka Pipe Line Company and the 
Buckeye Pipe Line Company prior to 
moving to Texas and helping to con- 
struct the Magnolia system. 

<ceaiccciiatiataoeaay 

J. A. McCarty, petroleum engineer, 
Gulf Oil Corporation, has been trans- 
ferred from Webb City to Fairview, 
Oklahoma. 
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® Don't put another well on pump until you investigate the advan- 
tages of Utility Electric Power! The all around economy, efficiency, 
and exclusive modern advantages of Utility Electric Power justifies 
the thorough investigation of every operator who already has or 
contemplates putting wells on pump. Chief among the economy 
features is the fact that your electric service company assumes the 
capital power investment—you pay only for the power used. Actual 
cost records and other important data await you at your electric 
service company. They'll gladly counsel with you on your power 
problems—without any obligation on your part! 
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Two workers settled down to eat 
their dinner. Onze began unwrapping a 
large parcel at which the other stared 
in surprise. 

“What's that?” he asked. 

“Well, it’s like this. My missus 1s 
away so I thought as I’d make myself 
a pie.” 

“Bit Ieng, ain’t it?” 

“Oh, I dunno, it’s rhubarb.” 

e #4 

‘How did you get that bump?” 

“My wife threw a vase at me.” 

“Why cn earth didn’t you duck?” 

“I did, but she allowed for it.” 

y y y 

Loss: Now, look here! Why hasn’t 
this job been done? It’s more than a 
month since I told yeu to do it. 

Clerk: 1 forgot it, sir. 

Boss: Forgot it! Suppose I forgot tc 
pay your salary. What would you say 
then? 

Clerk: 1 would tell you at once, sir 
—not wait a month and kick up a fuss 
about it! 

yf 

“Shine, please, boy!” said the six- 
foot-five soldier to the shoeblack. 

The boy looked down at the vast 
expanse of boot before him and shook 
his head questioningly. Then a deter- 
mined look covered his face. 

“Bert,” he called out to another boy, 
“Gimme a hand! I’ve got an army con- 
tract!” 

yf 

Housewife: Are you really content 
to spend your life walking about the 
country, begging? 

Hobo: No, lady, not at all. Many’s 
the time I wished I had a car. 

yr? 

Teacher: Now, children, a collision 
is two things coming together unex- 
pectedly. Andy, give me an example. 

Andy (shyly): Twins? 

. yr? 

A dog was running down the street. 

“Hey,” yelled a fire hydrant, “come 
on over and have one on me.” 

“Nope,” replied the dog, “I’m go- 
ing down in the next block and have 
one cn the house.” 

yf 

The young man who had been called 
up explained volubly that in his case 
there was no need for a medical ex- 
amination. 

“I’m fit and I want to fight. I want 
to go over on the next boat. I want to 
go right into the front line, but I 
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want to have a hospital close, so that 
if I get hit no time will be wasted in 
taking me where I can get mended 
right away, so that I can get right 
back to the line without losing a min- 
ute. Pass me in, doctor. Don’t waste 
any time on me. | want to fight, and 
keep fighting!” 

The doctor, however, insisted, and 
when he had completed his examina- 
tion he reported a perfect physical 
specimen. 

“You don’t find anything wrong 
with me?” asked the man. 

“Nothing.” 

“But, doctor, don’t you think I’m 
a bit crazy?” 

7 y 5 A 

The tramp entered the doctor’s of- 
fice. There was a worried look on his 
face. 

“Doctor,” he said, “you’ve got to 
help me. I swallowed a quarter 25 
years ago.” 

“Good heavens, man!” ejaculated 
the doctor. ‘“Why have you waited all 
these years? Why didn’t you go to a 
doctor the day you swallowed it?” 

“To tell the truth,” replied the 
tramp, “I didn’t need the money at 
the time!” 

y q y 

“Do you know what the ram said 
after he fell over the cliff?” 

“No, what?” 

“I didn’t see that ewe turn.” 

a, ae, 

She: Do you think I show distinc- 
tion in my clothes? 

He: Well, I wouldn’t say distinc- 
tion. I think distinctly would be 2 bet- 
ter word. 

yoy 

Middle age is that period in a man’s 
life when he’d rather not have a good 
time than have to get over it. 

yor 

The reason no woman has ever mar- 
ried the man in the moon is because he 
only makes a quarter a week, gets full 
ence a month, and stays out all night. 

a eZ 

Many a man has made a monkey out 
of himself by reaching for the wrong 
limb. 

a 

A medical journal advances the 
theory that “man is slightly taller in 
the morning than he is in the evening.” 
We have never tested this, but we have 
certainly noticed a tendency to become 
“short” toward the end of the month. 


It was 2:00 A. M. when the club 
telephone rang, and a bachelor mem- 
ber answered it. 

“Is my husband there?” demanded 
an angry feminine voice. 

“No, he’s gone home,” was the re- 
ply. 

“How do you know?” snapped the 
voice. “I didn’t even tell you his 
name.” 

“You didn’t need to,” was the re- 
tert. “When this phone rang every 
darned married man in the place 
grabbed his hat and ducked out.” 

y y y 

One thing men will never under- 
stand about women is how they man- 
age to get into the garage on the last 
drop of gasoline. 

yor 

Very late one night two chaps who 
had been imbibing too freely were sit- 
ting on the pavement with their feet 
in the gutter. One was heard to say to 
the other, “What does your wife shay 
when you shtay out late like thish?” 

“Haven’t got a wife,” the other re- 
plied. 

“Then why do you shtay out late 
like thish?” 

yor 

She: Do you know what happens 
when a body is immersed in water? 

He: The telephone rings. 

: oe 2 

A party of Scots decided to make a 
trip to London, and when they assem- 
bled at the station it was found that 
they numbered 13. 

Not wishing to tempt Providence 
they decided to toss a coin to see who 
would stay behind. 

Unfortunately, the coin fell beneath 
the platform and they all missed the 


train. 7 7 7 


A hypochondriac consulted a doctor 
for a thorough checkup. After going 
over the patient carefully, the doctor 
inquired of him as follows: 

“Do you drink?” Reply was “No, 
doctor.” 

“Do you run around nights?” Re- 
ply was “No, doctor.” 

“Do you swear excitedly?” Reply 
was “‘No, doctor.” 

Thereupon the doctor inquired if 
he felt pain on each side of the head. 

“Yes, doctor, I do,” was the patient’s 
reply. 

“Well, my man, your only trouble 
is your halo is .oo tight,” concluded 
the doctor. 
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THE REWARD OF ACHIEVEMENT IS RECOGNITION 


.and if this is true we have been bountifully rewarded through the recognition of the BAKER 
MODEL “K” CEMENT RETAINER by the Oil Industry. 


Like most rewards, Recognition must be earned, and this original device is the result of 30 years 
of research and development by Baker engineers. So original is the Baker CEMENT RETAINER 
that even its name was “coined” to express its function of placing cement and fluids in oil wells under 
high pressures, at the time desired and at the proper point to accomplish the desired results. Old 
timers will remember that this operation was considered practically impossible prior to the introduc- 
tion of the Baker Cement Retainer, but today—after constant improvement and first-hand knowledge 
and field experience gained through thousands of runs—the remarkable results obtained by using 


the 1941 version of the Baker Cement Retainer are accepted as a matter of course. 


These are the most important facts to be remembered concerning the Baker Model 
“K” Cement Retainer: The correctness of its design and construction has been 
field tested in thousands of wells © It is dependable @ Its construction is simple 
@ It is easy to operate @ It will withstand extremely high pressures (greater 
pressures than can be imposed safely upon the casing in which it is recommended 
to be set) @ It can be used for more than a dozen important field operations 


involving cementing, well repair and well completion work. 


If you do not have full knowledge of the design and operation of this successful device — if you 
do not appreciate its many applications — we urge you to study the Baker Section in the 1941 
Composite Catalog; to send for an individual Baker Catalog; or have the nearest Baker representa- 


tive give you complete and convincing details. 
7 g 


BAKER OIL TOOLS, INC. 


Main Office and Factory: 6000 South Boyle Avenue, Los Angeles, California, Box 127, Vernon Station 
Central Division Office and Factory: P. O. Box 3048, Houston, Texas 
Export Sales Office: 19 Rector Street, New York City 
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Voltage Regulator For 
Small Generators 


OR the automatic voltage control 
F of small a-c. and d-c. generators, 
a new quick-acting rheostatic type 
regulator has been developed by the 
Westinghouse Electric and Manufac- 
turing Company. Known as the Silver- 
stat Junior Regulator, it is available in 
d-c. ratings to 25 kw. and a-c. ratings 
to 44 kva. 

This regulator performs continu- 
ously, in an automatic and much 
quicker manner, the same operation as 
obtained by hand manipulation of the 
field rheostat of a machine under 
manual control, the manufacturers 
assert. The voltage of the machine to 
be regulated is connected across the 
regulator coil and any change in volt- 





age results in a corresponding change 
in the magnetizing effect of the coil 
on the magnetic circuit. The attrac- 
tive force on an armature will be in- 
creased or decreased causing the arma- 
ture to seek a new position. This will 
either close or open in sequence an 
assembly of silver buttons to short out 
or insert steps of a carbon-plate re- 
sistor in series with the field circuit of 
the generator. This will keep the gen- 
erator output voltage within 3 per- 
cent of normal. 

Non-oxidizing silver buttons assure 
clean contacts and minimum wear. 
There are no parts requiring readjust- 
ment or replacement at frequent inter- 
vals, so little or no maintenance is 
necessary. 


For more detailed information on 
the Silverstat Junior Voltage Regu- 
lator write to department 7-N-20, 
Westinghouse Electric and Manufac- 
turing Company, East Pittsburgh, 
Pennsylvania. 


110 


“Oilwell” 17%2-in. Oilbath 
Rotary 


IL Well Supply Company, Dallas, 
Texas, now manufactures the 
new “Oilwell” 17'4-in. Oilbath Ro- 
tary, recommended for speeds to 400 
r.p.m. and a maximum drilling depth 
of 7500 ft. New features include a 
fully heat-treated, forged-steel, spiral- 
bevel gear train with the pinion given 
an additional surface hardening. The 
spiral-bevel design results in smooth 
and quiet operation and is especially 
suitable for high-speed service. The 
main bearing is of self-centering, high- 
speed, ball-and-race design with high- 
precision, large-diameter steel balls and 
surface-hardened, heat-treated and 
ground steel races. An extra-wide, 
heavy-duty, bronze radial and _ hold- 
down bearing is fitted low in the base 
for greatest steadying effect and maxi- 
mum wear-resistance. 
Circulating oilbath lubrication is 
provided for the gear train, main bear- 





ing, and hold-down bearing. These 
parts operate in a complete enclosure 
with a perfected labyrinth seal. The 
oil reservoir extends completely around 
the table. The hold-down ring forms a 
cylindrical container with the top 
overlapping the oil-retainer ring, as- 
suring continuous circulation and com- 
plete return of the lubricant, the man- 
ufacturer asserts. 

The large-diameter pinionshaft is a 
high-carbon steel forging, heat-treated 
for maximum toughness. It rotates in 
a double-row, heavy-duty tapered 
roller bearing and a heavy-duty 
straight roller bearing. These bearings 
are mounted in separate, cylindrical, 
steel housings that are solidly sup- 
ported in circular bearing supports in- 
tegral with the base, assuring, it is 
stated, perfect alignment at all times. 
Pinionshaft bearings are lubricated 
through Alemite connections, and the 
housings are provided with oil seals 
and pressure-relief fittings. Skids, table 
enclosure, oil reservoir, and pinionshaft 
bearing supports are integral with the 
rigid, one-piece, cast-steel base. The 
table top is flat and low, and is cov- 
ered at its circumference by a rein- 
forced steel guard with diamond-pat- 
tern safety tread and sloping sides. 
In addition to its safety feature, the 
guard prevents the slinging of mud 
onto the derrick floor. 
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Byron Jackson Type BB 
Side-Door Elevator; Friction 
Trap Elevator 


YRON Jackson Company an- 

nounces the development of a 
new elevator for handling strings of 
external upset drill pipe weighing to 
300 tons. This Type BB Elevator is of 
the side-dcor type and is of extra- 
heavy construction, made of alloy-steel 
material, heat-treated to give maxi- 
mum strength and to withstand shock 
loads. 

The side-door acts as a strong con- 
necting latch that prevents the body 
from spreading under the wedging 
action imposed by the external upset 
of the drill pipe when extremely 
heavy loads are carried. When the ele- 
vator is swung into position around 
the drill pipe below the upset a “closing 
finger” (which is integral with the 
door) causes the door to swing shut 
and latch automatically. As the load 
is taken, the upsct fits into the recessed 
and tapered upper portion of the body 
where it remains until the load is 
relieved and the elevator is dropped 
below the upset. The T-head latch that 
locks the side-dcor, has a positive, hori- 
zontal action that is not affected by 
vertical jars and shocks, the manufac- 
turer asserts. A curved end on the 
latch facilitates easy opening when the 
load has been relieved. 

A rear handle, integral with the 
body, contributes to the safety and 
speed of handling the elevator by offer- 
ing a convenient way to swing the 
elevator on and off the pipe. 

The BJ Type BB Side-Door Elevator 
is regularly supplied for external up- 
set drill pipe, having the standard 18 
deg. angle, but can be bored to meet 
other specifications. 





Type BB Side-Door Elevator 


Byron Jackson is also offering a 
friction grip elevator for handling sur- 
face casing, or large diameter water 
strings when the load is not too great. 

The design of the body and door is 
similar to that of the standard BJ 
Side-Door Elevators; however, as the 
type of casing to be handled has no 
collars, it is necessary that the ele- 
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vator have a_ powerful, evenly dis- 
tributed friction grip. This has been 
accomplished by means of a machined 
inner bore (which may be wickered) 
and a special latch and take-up mech- 
anism. The latching device consists of 
a built-in pinion roller that meshes 
over an eccentric rack cast into the 
door. The tighter the latch is clamped 
the more firmly the elevator grips the 
casing because of the tightening effect 
of the eccentric rack. This gripping 
action is centrolled by the take-up 
screw that pulls the latch inwardly 
toward the pipe. A cross-arm washer 
on the take-up screw fits into a saddle- 
like recess in the latch, so that the 
take-up screw can be unfastened only 
by unscrewing the take-up screw nut. 
Jars and blows will not cause it to 
release. 

The BJ Friction Grip Elevator is 


Emco Service Regulator 
: p Pittsburgh Equitable Meter 


Company has announced that its 
Emco Type B Ejector Service Regu- 
lator can now be supplied equipped 
with an internal relief valve. Accord- 
ing to the manufacturer, it is ex- 
tremely important that service regu- 
lators, whose principal function is to 
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reduce higher distribution pressures to 
pressures suitable for meter and house 
piping, perform this task of reducing 
with a maximum of safety. The pur- 
pose of the internal rehef valve is to 
prevent pressures in excess of those 
for which the regulator is set from 
reaching the house lines. 

Operation of this device is explained 
by referring to the accompanying il- 
lustration. In normal operation, as a 
pressure regulator under standard con- 
ditions, spring I operates to hold valve 
III on seat II. Spring I is a heavy, non- 
adjustable spring, and can exert a very 
strong force to insure a tight closing 
of the valve III, on soft seat II. If be- 
cause of dirt on the main regulator 
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made to order only, as the inner bore 
must be machined to accommodate the 
type of surface casing to be handled. 





BJ Friction Grip Elevator 


Further information can be obtained 
from Byron Jackson Company, P. O. 
Box 2017, Terminal Annex, Los An- 
geles, California. 


With Internal Relief Valve 


valve, or a nicked seat, main valve B 
fails to close, pressure will build up 
under the main diaphragm IV, above 
the normal lock-off pressure. When 
this pressure increase, multiplied by the 
area of the large diaphragm IV, is suf- 
ficient to overcome spring I, valve III 
is raised off its seat, and the excess 
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pressure is relieved through the fluted 
area of valve III, into the top dia- 
phragm chamber. Thence, this gas 
flows out through vent connection V, 
by raising breather disk VI. Obvi- 
ously, vent connection V must be 
piped to a safe place for the venting 
of unburned gas. On relieving this ex- 
cess pressure, spring I will close the 
valve. Valve III is guided accurately 
to its seat, thus assuring a positive 
shut-off. 

The Pittsburgh Equitable Meter 
Company has issued a descriptive bul- 
letin, No. 1065, which will be sent 
upon request to the manufacturer at 
400 North Lexington Avenue, Pitts- 
burgh, Pennsylvania. 
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General Electric’s New Line 
of D-C. Motors 


OMPACTNESS and improved 
C protection are two outstanding 
features of a new line of d-c. motors 
recently announced by General Elec- 
tric Company, Schenectady, New 
York. A new design of rolled-steel 
frame and improvements in end-shield 
and bearing-bracket construction com- 
bine to give the new motors excellent 
protection from external damage. The 
use of Formex wire coils and a spe- 
cially developed Glyptal insulating 





New d-c. motor typical of smaller ratings 


varnish provide high resistance to im- 
pact, abrasion, and the action of for- 
eign materials. The motors can be sup- 
plied with sleeve or ball bearings. 


MACHINERY and EQUIPMENT 








Open motors are available in con- 
stant-speed ratings from '/2 hp. at 850 
r.p.m. to and including 60 hp. at 1750 
r.p.m., and, in adjustable-speed ratings 
from 12 hp. at 850/3400 r.p.m. to 





New d-c. motor typical of larger ratings 


and including 15 hp. at 500/1800 
r.p.m. Motors in the larger ratings 
(beginning at 50 hp., 850 r.p.m.) 
embody additional design innovations 
such as a new system of self-ventila- 
tion, extra protection of all current- 
carrying and rotating parts, and large 
conduit boxes. New V-type double- 
brushholders give better commutation 
and permit rotation in either direction 
and a new type lifting lug facilitates 
handling. 

Other features common to the en- 
tire line include lower WR®*; small di- 
zmet2r, which means low headroom; 


ON YOUR NEXT JOB 


e« BOTH zs: 


CLEVELANDS 


When you buy "'Clevelands” you get the most for your 
money, because they give you BOTH Performance 


AND Economy. 


| with 


reversal without changing any parts 
of the frame, fan, or brush rigging; 
and Textolite wedges in the armature 
slots to protect the windings. 





Flue Rolling Machines 
NGERSOLL-RAND Company has 


introduced two new flue rolling 
machines, sizes 55-Q and 55-R. Both 
machines are powered by a “multi- 
vane” type air motor. 

The machines are reported to be 
extremely powerful, having been built 
especially for rolling extra large tubes 
as used in oil refinery stills; tapping 
for, running in, or removing large pipe 
plugs; tapping flue sheets in large boil- 
ers; heavy reaming such as in propeller 
shaft coupling, and for practically any 
extra-heavy work of similar nature. 

The manufacturer states that the 
working speeds of these machines are 
very low with correspondingly high 
torque. The size 55-Q has an average 
working speed of 32 r.p.m. The size 
55-R has an average working speed of 
20 r.p.m. and approximately 50 per- 
cent greater torque than the 55-Q. 

For further details address all com- 
munications to Ingersoll-Rand Com- 
pany, 11 Broadway, New York, New 
York. 





PERFORMANCE—because they have the power to conquer tough digging conditions with the speed to maintain high 
daily footage. 





THE CLEVELAND TRENCHER COMPANY 


20100 ST. CLAIR AVENUE 
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ECONOMY—Because the strength and the supreme excellence of their 
construction means long life and low operating costs. 


"Clevelands” 





"Pioneer of the Small Trencher" 
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New Line Iron Body Wedge 
Gate Valves 


A W and complete line of stand- 
ard iron body wedge gate valves 
for 125-lb. steam, 200-Ib. cold working 
pressure has been brought out by Crane 
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LEFT—O. S. & Y. FLANGED. 
RIGHT — NON-RISING STEM, SCD. 
STANDARD IRON BODY WEDGE GATE VALVES 





Co., Chicago, Illinois. This new line 
includes both the brass-trimmed and 
the all-iron patterns with O.S.&Y., or 
non-rising stem, in sizes 2- to 12-in., 
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inclusive. Also, the quick opening and 
the Underwriters’ patterns, the alloy- 
trimmed, alloy-cast-iron valves for 


‘process work, and the standard iron 


body valves for marine cargo oil 
systems. 

Among the important features of 
these new valves is the redistribution 
of body and bonnet materials, which 
eliminates all excess weight and yet 
complies with all standard require- 
ments. Handwheels are of strong mal- 
leable iron; deep stuffing boxes permit 
a generous amount of packing; the 
body-bonnet joints employ a flat gasket 
and are closely bolted together so that 
gasket compression is evenly distrib- 
uted; seat rings are of the shoulder type 
to retain tight contact with the body 
in spite of the difference in expansion 
characteristics; stems, threads, bolt 
holes, nuts and bolts, in fact, all ma- 
chined parts, are precise in their fit and 
finish, which reflect the careful work- 
manship and high quality built into 
them, the manufacturer asserts. 

This complete line is illustrated and 
described in detail in a new booklet 
(No. A. D. 1452), which will be 
mailed on request. Address any Crane 
branch, or Crane headquarters at 836 
South Michigan Avenue, Chicago. 













Benjamin “Stream-Flo 60” 
A NEW Benjamin fluorescent light- 


ing unit to utilize the extra light 
advantages of the new 60-in. fluores- 
cent lamps and embodying a new 
Stream-Flo development to provide for 
ceiling illumination, has been an- 
nounced by the Benjamin Electric 
Manufacturing Company, Des Plaines, 
Illinois. 

This new unit, known as the Ben- 
jamin RLM “Stream-Flo 60,” has all 
the operating and design advantages 
of the Benjamin “Stream-Flo 48.” In 
addition, the unit is available with a 
series of apertures placed in the top of 
the reflector directly over each fluores- 
cent lamp. These openings permit ap- 
proximately 2'% percent of light out- 
put to pass upward to relieve contrast 
between lighted areas of the room and 
the ceiling background. By utilizing 
the new 100-watt, 60-in. fluorescent 
lamps, this unit extends the scope of 
practical fluorescent lighting applica- 
tions by providing the higher levels of 
illumination required in many indus- 
trial locations, it is stated by the man- 
ufacturer. 


In announcing the new unit, the 
Benjamin company states: “This new 


Top-quality steel wire, topnotch workmanship, well- 
balanced properties for rotary drilling — that's Yellow 
Strand. Add preforming, and it’s ‘“‘tops’’ in limberness, 
too —- easy to string, to spool, to splice; highly resistant 
to kinking, whipping, fatigue, and drum crushing. 


‘“Flex-Set’’ Preformed Yellow Strand Rotary Drilling 
Line tops your records in performance and in dollars-and- 
cents economy. Try it. 


FREE! DRILLERS’ WIRE ROPE HAND BOOK. 76 pages 
of valuable information for superintendents, drillers, engi- 
neers, purchasing agents. Write for Free Copy. 


BRODERICK & BASCOM ROPE CO., St. Louis 


Houston Branch: 1311 Palmer Street 


Houston, Texas 


THE CONTINENTAL SUPPLY CO. 
Mid-Continent and Rocky Mountain Distributors 


“FLEX-SET” PREFORMED 


YELLOW STRAND 


ROTARY LINES 
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RLM ‘Stream-Flo 60’ provides ade- 
quate levels of lighting for those in- 
dustrial locations that require higher 
mounting and wider spacing than has 
heretofore been considered practical for 
fluorescent units. It provides twice as 
much light as the Benjamin ‘Stream- 
Flo 48,’ thus approaching the goal of 
50 ft.-candles of general fluorescent 
lighting from installations with 10 by 
10 ft. spacing. 

“Adequate protection against glare 
is provided by a shielding angle of 14° 
and closed-end reflector construction. 
By providing widespread light distri- 
bution the ‘Stream-Flo 60’ assures 
good illumination on both horizontal 
and vertical surfaces with minimized 
glare and shadow. Due to greater di- 
ameter and length, the 60-in. lamps 
used in this unit have only about 25 
percent more surface brightness than 
48-in. lamps yet produce twice as 
much light. Thus, highly desirable 
brightness values are maintained. 

“Utilizing the same fused porcelain 
enamel reflecting surfaces as other Ben- 
jamin Stream-Flo units, the ‘Stream- 
Flo 60’ has a reflection factor of 79 
percent or more. 

“The new unit is designed to use 
two 60-in., 100-watt ‘white’ fluores- 
cent lamps with 3500° Kelvin rating 
equal to a ‘daylight’ incandescent lamp 
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in color temperature. It is available 
either with or without the apertures 
in the top of the housing.” 

Complete details on the construction 
and lighting advantages of this new 
Benjamin RLM “Stream-Flo 60” unit 
can be obtained by writing for de- 
scriptive catalog sheets No. “60” and 
mentioning that you saw the news 
item in The Petroleum Engineer. Ad- 
dress: Benjamin Electric Manufactur- 
ing Company, Des Plaines, Illinois. 





New Free-Machining Alloy 
Combines Four Features 


N addition to the group of high 
A nickel alloys has been announced 
by The International Nickel Company, 
Inc. It has high strength, can be fab- 
ricated in automatic screw machinery, 


resists corrosion, and can be _heat- 
treated after fabrication to provide an 
extra measure of strength and hard- 
ness, it is stated. The alloy is being 
produced in rod and wire forms only. 

“KR” Monel represents the culmi- 
nation of a development to make avail- 
able a metal that would offer machin- 
ing characteristics together with phy- 
sical properties similar to ‘““K” Monel. 
Like “K” Monel, “KR” Monel is non- 
magnetic, thus also fitting it for serv- 
ice in industries where resistance to 
magnetic influences is important. 

Being a non-ferrous alloy with the 
same composition as “K” Monel and 
Monel, it provides the characteristic 
corrosion resistance of these metals. It 
derives its free-machining qualities 
from special thermal treatment at the 
mill before shipment to the user. 








PROPERTIES OF "KR" MONEL RODS 
Yield Tensile 

strength strength Elongation Hardness 

1000 Ib. 1000 Ib. percent in BHN 

per sq. in. per sq. in. 2 in. 3000 ke. 
Hot rolled 40-85 90-120 45-30 140-225 
Hot rolled, age hardened 90-120 135-160 30-20 260-300 
Cold drawn 70-100 100-125 35-15 175-250 
Cold drawn, age hardened 100-130 140-170 30-15 260-320 
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A request on 
your letterhead 
will bring a copy 
of “Pipe Protec- 
tion” which de- 
scribes our proc- 
ess in detail. 


fut. Bumac: 6 Commun Division 
GENERAL PAITT CORPORATION 








Buy STEEL PIPE Mill Coated-and- 
Wrapped at any of these Mills 


Jones & Laughlin Steel Corporation 
National Tube Company 

Republic Steel Corporation 

Spang Chalfant, Inc. 

The Youngstown Sheet & Tube Company 


Engineers prefer the HILL-HUBBELL 
“factory process” for Coating-and- 
Wrapping STEEL PIPE because the 
best material won't protect unless it is 
PROPERLY applied. The HILL-HUB- 
BELL “factory process” 
question, the most effective method 
known today for applying Pipe Pro- 
tection. All work is done INDOORS 
under ideal conditions. It is done ME- 
CHANICALLY which assures maxi- 
mum efficiency. The HILL-HUBBELL 
“factory process” costs no more. 


is, without 
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For maximum protection, material must be at the 
PROPER temperature the INSTANT it is 


applied. 


Our STATIONARY Kettles are equipped with Auto- 
matic Temperature Control to protect coating mate- 
rials from destructive overheating. They are also 
equipped with motor-driven Mechanical Agitators 


to 
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keep mineral fillers in constant suspension. 
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Adds to Line of Oil-Tool 
Jewelry 


MONG the recent additions to the 
line of oil-tool jewelry created 
by J. B. Walker Manufacturing Com- 
pany are the rotary bits shown here- 
with in actual size. These miniature 
reproductions of real drilling tools are 
accurate in every detail; the cutters 
and reamers rotate freely and all di- 
mensions are to scale. The company is 
headed by J. B. Walker, a practical oil 
man with more than 30 years’ field 
and oil-tool experience, and manufac- 
tures miniature rotary rock bits and 
reamers, as well as kelly joint or drill 
pipe tie holders (with rotary bits or 
reamers attached) in either chrome or 
gold-plated finish. Miniature reproduc- 
tions of other oil-field equipment are 
made to special order. 
An illustrated 
( folder containing 
A prices is available 
fe» from J. B. Walker 
Manufacturing 
Company, 430 
South Union Ave- 
nue, Los Angeles, 
California. 








Vertical Explosion-Proof 
Motors 


. S. ELECTRICAL Motors, Inc., 
Los Angeles, California, and 
Milford, Connecticut, has recently de- 
veloped a vertical explosion-proof mo- 
tor. The new unit is suitable for ver- 
tical applications in both Class I, 
Group D, and Class II, Group G loca- 
tions as defined by the National Board 
of Fire Underwriters. The first class 
are those locations in which flammable 
volatile liquids, highly flammable gases, 
mixtures or other highly flammable 
substances are present. The second 
class includes locations in which com- 
bustible dust is present as in flour or 
feed mills, grain elevators, starch 
plants, sugar, cocoa, and coal pulver- 
izing plants. 

The unit is fan-cooled and _ has 
asbestos-protected windings that are 
especially important as explosion-proof 
motors are rated 55°C. rise or 37 per- 
cent higher than standard motors. 

These vertical explosion-proof mo- 
tors are offered with a variety of 
mounting flanges and regardless of the 
design of the machine, a mounting 
bracket is available to fit it without 
additional adaptors or plates. 

Write for Unimount solid shaft bul- 
letin to U. S. Electrical Motors, Dept. 
106, 80-34th Street, Brooklyn, New 
York. 
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Quick-Detachable Sheaves 
For V-Belt Drives 


NEW type of V-belt driver 
sheave, designated as the Q-D 
quick detachable and quick demount- 
able type, is announced by Worthing- 
ton Pump and Machinery Corporation, 
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Harrison, New Jersey, as a standard 
item in its Multi-V-Drive line. Ex- 
treme simplicity of construction is 
claimed, and suitability for any appli- 
cation where quick mounting of sheave 
to shaft, and dismounting from shaft, 
are desirable; for example, on those 
classes of equipment where speed ra- 
tios must be changed to meet varying 
conditions. Applications cited are fans, 
blowers, printing presses, machine 
tools, and special equipment in the 
petroleum, paper and textile industries. 
Also, in general maintenance, it elimi- 
nates the necessity of a wheel puller 
to remove wheel or hub from shaft. 

Each sheave unit consists of two 
parts, a longitudinally-split or clamp 
hub and a V-grooved rim. The hub is 
clamped to the shaft by means of a 
cap screw in its flange and is securely 
fastened by a standard keyway. A fit 
equal to a press fit, on shafts to 
ten thousandths over-size or under- 
size, is provided. The rim is taper-fitted 
to the hub and is fastened with three 
draw bolts. 

To remove the rim, the draw bolts 
are withdrawn and two of them are 
inserted in holes so tapped in the rim 
that the bolts act as jamb screws and 
bear against the hub, thus forcing the 
rim off the taper without disturbing 
the position of the hub. No pounding 
or prying is required to remove either 
the rim or the hub. With this equip- 
ment, it is asserted that the dangers of 
battered motor bearings, bent shafts, 
broken sheaves, and human injury are 
eliminated. 

The type Q-D sheaves are available in 
the complete range of standard driver 
sizes and are stocked at convenient 
points. Descriptive literature will be 
supplied upon request to the manu- 
facturer. 


“Rex Junior” Centrifugal 
Pump 
. e Belt Company, Milwaukee, 


Wisconsin, announces the manu- 
facture of “Rex Junior,” a new, light- 
weight, 3000 gal. per hr. centrifugal 
pump weighing only 54 |b. 

This 1'4-in. pump contains all the 
engineering features of the standard 
line of Rex centrifugal pumps, includ- 


feet = 
ing the patented Rex “‘peeler,’’ a de- 
vice that actually peels the air from 
the whirling impeller and thus speeds 
up the prime. It has a large semi-steel 
recirculating water chamber equipped 
with an aluminum cap to save weight 
and is powered by a dependable, easy 
starting single-cylinder, air-cooled en- 
gine of 34 to 1 hp. 

The engine is equipped with an au- 
tomatic governor that speeds-up the 
motor when the pump catches its 
prime and starts to lift water. This 
eliminates the possibility of putting 
too much strain on the power unit at 
low speeds. 

The overall dimensions of 1514 in. 
long by 1134 in. wide by 1534 in. 
high, combined with a weight of only 
54 |b., make it possible to pick-up 
“Rex Junior” with suction and dis- 
charge hose still attached. 





Wagner Noflamol 
Transformer 


peers Electric Corporation 
announces a new type trans- 
former known as the Wagner Noflamol 
Transformer. Noflamol is a non-in- 
flammable synthetic liquid developed 
as an improvement over regular trans- 
former oil, the manufacturer asserts. 
Because of the non-inflammable char- 
acteristics of Noflamol, these trans- 
formers can be installed indoors with- 
out the use of fireproof vaults. In ad- 
dition to this saving on installation 
expense, several other advantages are 
set forth by the manufacturer. For 
additional information write direct to 
the Wagner Electric Corporation, 6400 
Plymouth Avenue, St. Louis, Missouri. 





THE PETROLEUM ENGINEER, JAN., 1941 














W. D. Murphy Joins 
Advertising Agency Staff 


W. D. Murphy, advertising manager 
of Sloan Valve Company and _ vice- 
president of the National Industrial 
Advertisers Association, joined Reincke- 
Ellis-Younggreen and Finn, Chicago, 
Illinois, advertising agency, as of Janu- 
ary 1, in an executive capacity. 

In making this announcement, A. 
B. Reincke, head of the advertising 
agency, said he admired the construct- 
ive program of the N.I.A.A., and had 
been impressed by the work of the 
Committee on Professional Develop- 
ment, of which Murphy has been the 
chairman since 1938. Reincke also ex- 
pressed his appreciation to W. E. Sloan, 
president of Sloan Valve Company, for 
accepting Murphy’s resignation at this 
time, thereby enabling him to augment 


the agency staff with a man of wide 


experience and national recognition. 


Del Valle Gasoline Plant 
Nearing Completion 





Erection of a natural gasoline plant | 


for the Del Valle Gasoline Company 
on its lease 3 miles west of Castaic, 
California, is now under way, accord- 
ing to the announcement made jointly 
by R. E. Havenstrite and R. E. Bering 
of that company. Parkhill-Wade, Los 
Angeles, consulting and construction 
engineers, are in charge of operations. 

The plant is designed to handle a 
maximum of 20,000,000 cu. ft. of 
natural gas per day at 450 Ib. per sq. 
in. working pressure with a lean oil 
circulating rate of 125 gal. per min. 
The daily distillation and stabilization 
capacity of the plant is 15,000 gal. of 
26-lb. Reid finished gasoline. 

The plant will include a vapor-re- 
covery system. Among its other fea- 
tures will be compact plant layout, au- 
tomatic plant control, audible alarm 
signals, and a patented Parkhill-Wade 
stabilizer cycle. 

The main compressors and vapor-re- 
covery system will, in effect, make this 
a three-stage plant. Incoming gas from 
the field trap will pass through a 
scrubber and into the first compressor 
stage at 25-lb. suction, go through the 
cooling tower, a second scrubber, and 
through the second stage, where the 
pressure is increased to 450 lb. per sq. 
in. After passing through an orifice 
meter, the wet gas will then enter the 
absorber. 

The vapor recovery system will take 
gas off the top of the crude gauge tanks 
at atmospheric pressure, pass it through 
a compressor to increase its pressure to 
that coming from the field trap, which 
it will join upstream from the main 
compressor installation. 


The absorption tower will be unusual 
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in design as it will be a combination 
of three plant units in one shell. The 
base section of the tower will contain 
an inlet scrubber; the central section, 
a 16-plate bubble-cap absorber, and 
the top section, an outlet scrubber. 
This feature makes possible a substan- 
tial saving in piping costs and results, 
as well, in a material saving of plant 
yard space. 

The stabilizer circuit is so arranged 
that only the amount of reflux re- 
quired by the column is condensed; the 
excess being discarded to stack as a 
warm vapor. The entire plant will be 
automatic in operation after manual 
setting of the lean oil circulating rate. 


AReally 
K *% 


This will be accomplished by liquid- 
level controls. Augmenting the auto- 
matic control feature of the plant, as 
well as to make it as fool-proof as pos- 
sible, alarms with audible signals will 
be installed. These will include high- 
level alarms on the high- and low-pres- 
sure vent tanks, the scrubbers, low- 
pressure on the lean oil discharge, the 
plant pilot supply system, the cooling 
water discharge with both high- and 
low-level alarm on the boilers. 

The plant is being erected by Park- 
hill-Wade on a turnkey basis, ground 
having been broken November 12 and 
delivery is scheduled for some time this 
month. 


SAFE 


CASING HEAD for DEEP WELLS 





Sectional view of McEvoy Type 
LWSE Casing Head showing slips 
and welding flange with hy- 
draulic packing 





You are safe from costly leaks 
and casing failures when Mc- 
Type LWSE Casing 


Heads support your long 


Evoy 


casing strings. 


Casing is quickly and accu- 
rately set— Slips hold the 
casing at exactly the right 
tension. Weld and extra pack- 
ing assure a positive seal. No 
time is lost in cutting spacing 
nipples — no more casing fail- 
ures—you set every string 
quickly and safely with this 
casing head. 


Perfect seal between strings—You test the seal before adding the 


next section. Pressure is applied between packing and weld to show up 


any leak. 


Proved. Many of the longest strings in the world are supported by 
McEvoy Type LWSE Casing Heads. If you are starting a deep well be 
sure to try this trouble-saving casing head. Call McEvoy Company or 
your favorite supply store. 










cx, COMPANY 
<i TEXAS AT MILBY 
x HOUSTON, TEXAS 


EXPORT OFFICE: 30 CHURCH $T., NEW YORK 
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S. J. Dickey Becomes Head 
General Petroleum Corp. 


Official announcement of the retire- 
ment of A. L. Weil from the presi- 
dency, and the election of S. J. Dickey 
to succeed him, has been made by Gen- 
eral Petroleum Corporation of Cali- 
fornia. Announced also is the election 
to the board of directors of Fred Isaacs, 
manager of the company’s Mobilgas 
refineries, and R. L. Minckler, assistant 
to the president. 

Samuel Jackson Dickey, newly 
elected president, has been associated 
with General Petroleum for 21 years, 


HOMESTEAD 
LEVER-SEALD 
id ea 
VALVES 





having first joined the company in 
1919 as refinery engineer. In 1920 he 
was made chief engineer; in 1927 he 
was elected a director, and in 1930 he 
was made vice-president in charge of 
manufacture. 

Dickey was graduated in 1904 from 
the University of Pennsylvania, with 
the degree of B.S. in M.E., and on 
graduation received the Sigma Xi hon- 
orary fraternity election. He is also a 
member of the American Society of 
Mechanical Engineers, American Pe- 
troleum Institute, and Army Ordnance 
Association. 


SWORK! 


You need never worry about how corrosion, long periods of idle- 


ness, or high pressure will affect the operation of your pipe line 


valves, when you use this new Homestead Lever-Seald Valve. It 


gives quick, positive opening or shut-off under all conditions. Made 


of semi-steel; 6-inch, 8-inch, and 10-inch sizes, for 800 pounds oil, 


water, or gas working pressure. Face-to-face dimensions same as 


those of gate valves for easy changeover. 


Order a few now, and let performance 


prove that these are the really trouble-free, 


lowest-cost-per-year valves for all of your 


pipe lines. 


HOMESTEAD VALVE MFG. COMPANY 


CORAOPOLIS, PA. 


P. O. BOX 16 








VALVES |. 





Send for Valve Reference 
Book No. 38; and for spe- 
cial quantity prices on 
your valve requirements. 





118 








Previous to his affiliation with Gen- 
eral Petroleum Corporation, Dickey ex- 
perienced broad service in various en- 
gineering capacities, first during school 
years with the Pennsylvania Railroad, 
Bell Telephone Company, and Univer- 
sity of Pennsylvania. For eight years 
after his graduation, Dickey served as 
traveling plant efficiency engineer, 
superintendent of development work, 
etc., for the United States Improve- 
ment Company of Philadelphia. In 
1912 he was appointed engineer and 
superintendent of Syracuse Lighting 
Company of Syracuse, New York, 
where he directed design, installation, 
and operation of a toluene plant, to 
make toluene from manufactured gas 
for the production of TNT. This led 
to his appointment by the War De- 
partment to direct installation of tolu- 
ene plants on the Pacific Coast. 

Retiring President A. L. Weil, one 
of the most widely known men in the 
oil industry, has experienced a long and 
colorful career in the oil industry, 
which dates back to his graduation 
from the University of California in 
1899; for more than 30 years he has 
been affiliated with General Petroleum 
Corporation. 





H. L. Putnam Advanced 
By National Supply 


H. L. Putnam, division sales man- 
ager for The National Supply Com- 
pany at Fort Worth, Texas, since 1939, 
has been transferred to Tulsa, Okla- 
homa, as assistant division manager of 
the Oklahoma Division. 


Putnam has been afhliated with The 





4 


H. L. PUTNAM 


National Supply organization since 
1929, when he joined the company’s 
sales staff at Torrance, California. In 
1934 he was placed in charge of engine 
sales on the Pacific Coast and continued 
in this capacity until his transfer to 
Houston, Texas, in 1937 to engage in 
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sales work in the Texas and Gulf Coast 
areas. 

In May, 1938, Putnam assumed 
charge of National’s sales staffs in 
Texas as division sales manager and 
continued in this position until his re- 
cent appointment. 


A. W. Leonard, President 
Devonian Oil Co., Dies 


Archibald W. Leonard, president of 
the Devonian Oil Company, died of a 
heart ailment at his home in Tulsa, Ok- 
lahoma, on January 7. He was widely 
known and respected throughout the 
oil industry, the company of which he 
was head being one of the largest inde- 
pendent producers in the United States. 

Leonard attended Notre Dame Uni- 
versity and immediately upon leaving 








A. W. LEONARD 


school entered the oil business as a 
salesman for the National Supply Com- 
pany. Later he became a tool dresser 
and driller and then a contractor be- 
fore becoming connected with the De- 
vonian Company. With the latter he 
worked in West Virginia, Ohio, and 
Pennsylvania before going to Tulsa in 
1904. He later severed his connection 
with Devonian and helped organize the 
Oklahoma Natural Gas Company. He 
was made a director of the company in 
1916 and a vice-president in 1922. He 
also helped organize the Hinderliter 
Tool Company and at one time was its 
president. 

Leonard became president of the De- 
vonian Oil Company two years ago 
upon the death of J. H. Evans. 





Death Takes George 
Hathaway Taber 


George Hathaway Taber, retired 
vice-president of the Gulf Oil Cor- 
poration, and a life-long friend of sci- 
ence, died at his home in Pittsburgh, 
Pennsylvania. Taber was born January 
20, 1859, in Fairhaven, near New Bed- 
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ford, Massachusetts. He entered the pe- 
troleum-refining industry in 1882 at 
the Queens County Oil Works in 
Brooklyn, one of the units of the 
original Standard Oil Company. While 
there he was responsible for the ulti- 
mately successful use of plate-and- 
frame filter presses in dewaxing chilled 
wax distillates, including the applica- 
tion of the hydraulic ram. Later he 
went to the Eclipse Works of the At- 
lantic Refining Company at Franklin, 
Pennsylvania, where he originated the 
centrifugal process for removing wax 
from cylinder stock-naphtha mixtures. 
Later he was superintendent of the 


Philadelphia Refinery of the Atlantic 
Company, where, again, he made im- 
portant contributions to the technics 
of the industry, including the applica- 
tion of American (Florida) 
earth for oil percolation. 

In 1903 he left the Atlantic to be- 
come general manager of the Gulf Re- 
fining Company, and, later, vice-presi- 
dent in charge of manufacturing. It 
was in this position that he had a par- 
ticularly intimate part in the found- 
ing of Mellon Institute. 


Fuller’s 


Taber retired from active business 
in 1928. 





HERES WHERE 


* 


THE WORK IS DONE! 


TRACTION... 
NOT POWER ALONE 
1§ WHAT YOU NEED 


When there’s heavy work to do, TWO driving axles 


under the load are better than one. 
FOUR-REAR- 


THORNTO 


YOU SAVE MONEY! 


Take a truck of 114 to 3-tons original 
capacity and let us quickly and at 
low cost convert it to a husky unit 
of 30,000 Ibs. cr more gross vehicle 
weight capacity. 


THORNTON TANDEM 


8701-8779 GRINNELL AVE. 


Manufacturers also of the 


THORNTON 


Use the 


wee. DRIVE 


Two ratios, for power and speed, 
easily controlled by a lever in the 
cab. Walking-Beam Flexibility— 
Special spring construction keeps 
equal load on all four driving wheels 
—Perfect balance between power and 
weight. 


on oF 


DETROIT, MICH. 


DIFFERENTIAL 


automatic-locking 


which gives traction when slippery going makes trucks equipped with ordinary 
differentials helpless. 


“When you need TRACTION you need THORNTON” 
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New Lane-Wells House 
Organ Format 


“Tomorrow’s Tools—Today,” pub- 
lished by Lane-Wells Company, will 
appear in a new format beginning with 
the January, 1941, issue. The maga- 
zine, which has a circulation of 10,000 
copies among oil company engineers 
and field operators, has published de- 
velopment articles about Lane-Wells 
gun-perforator, electrolog and oil-well 
survey services, and complete abstracts 
of all “drilling” and “production” pa- 
pers appearing in current petroleum 








magazines. These two departments will 
be retained and new features will be 
added. Interesting stories and photo- 
graphs, supplied by leading national 
outdoor publications, will appear regu- 
larly. Front cover plates will be repro- 
ductions of outstanding oil company 
house organs. A puzzle contest and a 
picture contest will be included. 

has 
been published regularly since 1934 


**Tomorrow’s Tools — Today” 


and is considered by Lane-Wells as an 
important contact between the com- 


pany and its customers. 
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Union Wire Rope Corporation 


Kansas City, Mo. | 
eee | 
ema 
seems 
esa 

i . ed 

amp Necessary If Mailed in the U. S.A 
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2106 Manchester Avenue = 
Kansas City, Missourt a 


MAIL THIS 


If You Really Want The 
DOPE on WIRE ROPE 


No postage is required. Simply clip out 
the label above—paste to any card; write 
your name, your title, name of company 
and address on the other side, saying 
“Send me ROPE DOPE.” It is not ad- 
vertising and there is no charge for this 
periodical bulletin of current facts every 
wire rope buyer should know. 5 


UNION WIRE ROPE CORPORATION 
GENERAL OFFICES AND FACTORY: 


2106 Manchester Ave. 
Tulsa * Houston * Chicago ¢ Salt Lake City 





Kansas City, Missouri 


New Orleans * Monahans ¢ Portland « Ashland, Ky. 








‘2 ULTIMATE LOW COST WIRE ROPE” 








Fluid Packed Pump Adds 
Two Mid-Continent 
Salesmen 


O. L. Frame, southern Mid-Conti- 
nent district manager for Fluid Packed 
Pump Company, Los Nietos, Califor- 





R. E, FULLER 


nia, has announced appointment of 
R. E. Fuller and B. James Knight to 
the company’s Mid-Continent sales 
force. 

Fuller joins Fluid Packed Pump 
Company as salesman after 71 years 
in the employ of Mid-Continent Sup- 
ply Company. Fuller worked out of 
the Lake Charles, Louisiana, and Hous- 
ton, Texas, offices of that firm. 

B. James Knight was at one time 
associated with the W-K-M Company. 





B. JAMES KNIGHT 


He resigned after two years’ service to 
join Schlumberger Well Surveying Cor- 
poration, where he was employed until 
his recent appointment to Fluid Packed 
Pump Company’s sales department. 
Both Fuller and Knight will have 
their headquarters at the Fluid Packed 
Pump Company Mid-Continent 
branch, 2 Southeast Twenty-Ninth 
Street, Oklahoma City, Oklahoma. 
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“Bert” Sutherland Joins 
Chaplin-Fulton 
A. D. Sutherland, for some years 
connected with Lee C. Moore and 
Company as sales manager for its east- 
ern territory, has been engaged by the 





A. D. SUTHERLAND 


Chaplin-Fulton Manufacturing Com- 
pany as sales engineer in the marketing 
of their pressure control equipment. 
Sutherland is well known to users of 
such equipment, especially in the oil 
and gas industries, in which he has 
been employed since 1910, with the 
exception of one year spent overseas 
during the first World War. Beginning 
as a tool dresser in Oklahoma, he par- 
ticipated in one capacity or another 
during the gas boom of the Cleveland 
field in Ohio and later in the McKees- 
port, Pennsylvania, field. He was for a 
time employed as a salesman for the 
supply house of Frick and Lindsey. 





Stuart A. Giraud Passes 
Away 
Stuart A. Giraud, a director of the 
Humble Oil and Refining Company, 





STUART A. GIRAUD 


and manager of the refining and sales 
departments of the company, died De- 
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cember 22 in a Houston, Texas, hos- 
pital after being ill three weeks. 

Giraud was born in Houston March 
28, 1887. At an early age he entered 
the oil industry with the Rio Bravo 
Oil Company, and a few years later 
transferred his afhliations to the Gulf 
Oil Corporation. He resigned in 1911 
and opened offices in Houston as a cer- 
tified public accountant. In 1915 he 
became comptroller of the Humble Oil 
Company, which was consolidated with 
the Humble Oil and Refining Company 
when the latter was organized in 1917. 
Giraud continued with the new organi- 
zation and his services were uninter- 


rupted except for a period during the 
first World War, when he was a lieu- 
tenant of artillery. After the war his 
advancement with the company was 
steady. He became manager of sales 
in 1932, chief administrative officer of 
refining in 1933, and in 1938 was made 
a director. 

Hines H. Baker, a director of the 
company, succeeds Giraud. Baker is a 
graduate of the University of Texas. 
He opened a law office in Beaumont in 
1918; in 1919 he became affiliated with 
the legal department of the Humble 
Oil and Refining Company. In Febru- 
ary, 1937, he was made a director. 





REMOVABLE 
BOTTOM HOLE 
REGULATOR 


Control High Pressures, right from the start ... at the bottom 
of the hole. Here, an Otis Removable Bottom Hole Regulator 
will safely reduce high pressure to safe workable limits. The 
natural formation heat offsets any temperature loss due to ex- 
pansion ... positively eliminating freezing at surface controls. 











Rate of withdrawal can be increased or decreased by merely 
adjusting the surface choke. This effects a change in pressure 
differential across the regulator causing the opening through the 
regulator to automatically increase or decrease accordingly. 
This action permits a variable volume to be produced under a 
sale low predetermined surface pressure. 


Hundreds of producers have learned the important advantages 
of Otis Bottom Hole Regulators for sub surface control. There is 
an Otis representative near you who will be glad to give you 
further details on the safe and economical Otis Methods of 
pressure control. 


OTIS PRESSURE CONTROL, Inc. 
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A. R. Weis, Director Dresser 
Mig. Company 

A. R. Weis, president and general 
manager of the Pacific Pump Works, 
Los Angeles, California, has been elected 
to the board of directors of the Dresser 
Manufacturing Company, Bradford, 
Pennsylvania, according to an an- 
nouncement made by H. N. Mallon, 
president. 

Weis has been identified for many 
years with the development of heavy- 
duty centrifugal pumps for power 
plant and oil refineries. He became 
president of the Pacific Pump Works, 
a wholly owned subsidiary of Dresser 
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Manufacturing Company, in October, 
1940, after serving as vice-president 
and chief engineer since the company’s 
organization in 1924. 

Pacific Pump Works manufactures 
Pacific centrifugal pumps for munici- 
pal, industrial, refinery, pipe-line, and 
hot-oil service, deep-well centrifugal 
turbines, and deep-well oil pumps. 
Dresser Manufacturing Company, the 
parent company, manufactures Dresser 
pipe couplings and pipe line repair 
devices. Clark Bros. Company of 
Olean, New York, manufacturers of 
compressors and gas engines, and Bry- 
ant Heater Company, Cleveland, Ohio, 
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PATTERSON-BALLAGH 


PROTECTORS AVERAGING MORE THAN 5 WELLS 
(10,000 FOOTERS) 


In a study of a group of very deep wells in the Gulf area, 83 wells 
drilled to a total of 962,000 feet (including whipstocking footage) 
Patterson-Ballagh Protectors averaged more than 5 wells per string. 
The cost was considerably less than 4c per foot of drilling. There 
was not a single case of casing trouble, no water leaks, not a single 
fishing job in the casing, nor any instance of a ‘‘washout"’ in the 
casing. These are not wells selected because of their trouble-free 
record, but the deep wells in this district from which records could 
be obtained. Only one is less than 10,000 feet. Most of them are 
13,000 feet deep. It's Economy Insurance to use these Protectors. 


See 1941 Composite Catalog 


PATTERSON-BALLAGH 


CORPORATION 


Los Angeles Houston 


New York City 
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A. R. WEIS 


manufacturers of gas heating and air- 
conditioning equipment, are also sub- 
sidiaries of Dresser Manufacturing 
Company. 


R. L. Lerch Made General 
Sales Manager Haynes 
Stellite 


Robert L. Lerch recently was ap- 
pointed general sales manager of 
Haynes Stellite Company, unit of the 
Union Carbide and Carbon Corpora- 
tion. Lerch has been associated with 
Haynes Stellite Company since 1924. 
During the first World War he served 








R. L. LERCH 


in the U. S. Marine Corps. After the 
war, he returned to Lehigh University, 
from which he was graduated in chem- 
ical engineering in 1922. He then spent 
a year and a half in various plant de- 
partments of the Bethlehem Steel Com- 
pany’s Lehigh Plant, Bethlehem, Penn- 
sylvania. He joined the Haynes Stellite 
Company as a sales engineer in the 
New York district, later transferring 
to the Chicago territory, and next 
serving as district sales manager at Los 
Angeles and at Houston. Since 1929, 
he has been advertising manager and 
assistant to the general sales manager. 
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Welded Pressure Vessels 
Shipped 

Chicago Bridge and Iron Company, 

Chicago, Illinois, recently shipped 





seven welded pressure vessels to 
Humble Oil and Refining Company at 
Baytown, Texas, from its Birmingham, 
Alabama, plant. One of the vessels, a 
10-ft. diameter by 20-ft. reactor, is 
shown in the accompanying photo- 
graph loaded on a flat car ready for 


shipping. 





Marmon-Herrington Creates 
Test and Proving Division 


Announcement of the creation of a 
new Test and Proving Division has 


G. H. FORD 
been made by the officials of the Mar- 
mon-Herrington Company of Indian- 
apolis, Indiana, makers of All-Wheel- 
Drive trucks, tractors, and military 
vehicles. To head this newly created 
division the company has selected G.H. 
Ford, for many years chief timer at 
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the Indianapolis Motor Speedway. Ford 
has timed practically all of the world’s 
record speed trials conducted in this 
country. 

In commenting on the creation of 
this new department, A. W. Herring- 
ton, president and chief engineer of the 
Marmon-Herrington Company, said: 
“This division is an entirely separate 
and independent division entrusted with 
the obligaticn of seeing that each new 
Marmon-Herrington model is capable 
of the particular performance for 
which it is intended.” 








HEAR-RELIEF 
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This Operator Won’t Get 
Caught Short... He Keeps 
Spare Nails Handy! 


Note, above, how the operator of this pump keeps his 
SHEAR-RELIEF Valve 
of nail sizes hanging by a cord from the valve stem. Should 
pump pressure reach the shear stress of the nail in the valve 
the nail shears and releases otherwise hazardous pressure. 
The operator merely pulls another nail from the spares and 
resets the valve. His table of pressures and nail shear stresses 
is on the valve nameplate. So is the nail gauge so that he 
won't mistake nail sizes. 






GULF BLDG. 


Seminole Chapter A.P.I. 
Meets 


The Seminole, Oklahoma, Chapter 
of the American Petroleum Institute 
held its monthly meeting December 
16. The study subject for the evening 
was “Gravity Conservation,” led by 


Clarence Glasgow, engineer for the 
National Tank Company, Tulsa, Ok- 
lahoma. Discussion was entered into by 
representatives of local companies. 

A feature of the program was a talk 
by Rolley Inman, who has been ferry- 
ing bombers to England. 








“repair parts’’ handy .. . a variety 
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Carnegie-Illinois Steel and 
Oilwell Supply Announce 
Promotions 
Leon F. Payne, treasurer of Oil Well 
Supply Company since 1929, has been 
appointed treasurer of Carnegie-Illinois 
Steel Corporation. He will make his 


gan his business career in 1907 with 
Western Electric Company. In 1909 
he became associated with the sales de- 
partment of Carnegie Steel Company, 
was made head of the credit depart- 
ment in 1918 and continued in that 
capacity until he joined “Oilwell” in 
1929. He is widely known in the steel 





the company has been interrupted only 
by his active service with the A.E.F. 
during the first World War. In 1932 
he was made credit manager of the 
company’s midwest division and later 
was appointed assistant treasurer. 
Frank L. Wiegand has been appointed 
assistant treasurer. He has been con- 





LEON F. PAYNE 


headquarters in Pittsburgh, Pennsyl- 
vania, moving there from Dallas where 
“Oilwell” has maintained its general 
offices since 1932. Following gradua- 
tion from Brown University, of which 
he is now an alumni trustee, Payne be- 
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A. C. WIMMER 


and the oilfield equipment industries 
and in banking circles. 

A. C. Wimmer succeeds Payne as 
treasurer of Oil Well Supply Company. 
Wimmer joined the “Oilwell” organi- 
zation in 1916, and his association with 





ENGINEERED FOR 
UNIFORM STRENGTH 





| >neee one of these features guards 

against trouble and delay on the 

job. You'll find them combined only 
in WeldELLS 


Seamless 
Pipe Fittings 


WeldELLS 


For Faster 
Easier Welding 


TAYLOR FORGE & PIPE WORKS: General Offices and Works: Chicago. P. O. Box 485 
New York Office: 50 Church St. Philadelphia Office: Broad Street Station Bldg. 


MACAINE TOOL 
BEVELLED 


ENDS MARKED 
IN QUARTERS 


124 


Ce a 
COMPLETE 
IDENTIFYING MARKS 
ON EVERY FITTING 





8) A FULL LINE 





FRANK L. WIEGAND 


nected with “Oilwell” since 1898 and 
has held several positions of responsi- 
bility. 

Both Wimmer and Wiegand are 
widely acquainted throughout the oil 
fields. They will continue to make their 
headquarters at Dallas. 


SKF Again Expands 

SKF Industries, Inc., Philadelphia, 
Pennsylvania, manufacturers of ball 
and roller bearings, is erecting an ad- 
dition of 56,200 sq. ft. of manufac- 
turing floor space to Plant No. 2, on 
the Pennsylvania Railroad at Bridge 
Street. This building is fireproof, saw- 
tooth construction, conforming to the 
design of the main building. 

In addition, a two-story brick wing 
enclosing 12,000 sq. ft. is extending 
office facilities at Plant No. 1, Front 
Street and Erie Avenue, bringing the 
total enclosed area of both plants to 
666,600 sq. ft. 








Illinois Basin Chapter 
A.P.I. Meets 


One hundred and thirty-seven mem- 
bers of the Illinois Basin Chapter of the 
A.P.I. attended the fall meeting of the 
chapter held at Southern Gardens, Sa- 
lem, Illinois, recently. 

Ralph Hammond, electrical engineer 
of the Carter Oil Company, presented 
a paper entitled, “Electrification of Oil 
Field Equipment in Illinois.” This pa- 
per discussed the method of electrifica- 
tion used by the Carter Oil Company. 

The discussion, led by C. J. Haas 
of the Adams Oil and Gas Company, 
was participated in by a considerable 
number. 
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C. B. Jahnke Becomes 
Cooper-Bessemer President 


The resignation of B. B. Williams as 
president of The Cooper-Bessemer Cor- 
poration, and election of Charles B. 
Jahnke as his successor, was announced 
following a meeting of the corpora- 
tion’s board of directors in Mount Ver- 
non, Ohio. 





C. B. JAHNKE 


Williams was made chairman of the 
board of directors, succeeding Dr. E. 
J. Fithian of Grove City, Pennsylvania, 
who resigned his position. The new 
chairman expects to continue in an 
active capacity as the head of the cor- 
poration. Jahnke, who has been vice- 
president and general manager for the 





B. B. WILLIAMS 


general manager and will serve as a 
member of the executive committee. 
Dr. Fithian, one of the founders of the 
Bessemer Gas Engine Company, and its 
president for several years, will con- 
tinue as a member of the board of di- 
rectors. 

The new president has been with 
the Cooper-Bessemer Corporation since 
1935, having served 2'% years as chief 


last 2% years, will act as president and 
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engineer and since July, 1937, as vice- 
president and general manager. He 
came to Cooper-Bessemer as a Diesel 
engineer, with an extensive background 
and training in engineering work with 
that type of engine. 

Reared at Cincinnati, Jahnke was 
graduated from the University of Cin- 
cinnati in 1910 and then worked for 
21 years with Fairbanks, Morse and 
Company, at Beloit, Wisconsin, first as 
chief engineer and later as works man- 
ager of the Beloit plant. He later served 
as director of engineering after the 
Fairbanks-Morse management was 
changed to concentrate all activities of 
the company at Beloit. In 1931 he 
went to Chicago to join the Interna- 
tional Harvester Company in its pro- 
gram of developing Diesel engines for 
farm machinery. Four years later he 
became afhliated with Cooper-Bessemer 
at Mount Vernon. 

Williams, the retiring president, has 
been with the Cooper-Bessemer Cor- 
poration and its predecessor, the C. & 
G. Cooper Company, for 40 years. In 
1900 he joined the Cooper Company 
as a sales engineer, and was made sec- 
retary in 1912. Four years later he be- 
came vice-president and general man- 
ager, and in 1920 was elected president, 
a position he retained when the Cooper 
Company was merged with Bessemer in 
1929 to form the present corporation. 


@ The Link-Belt mud screen 
dual hook-up, pictured here 
in the field and used also as a 
single unit, is accepted world- 
wide as the latest and most 
efficient method of economic- 
ally reconditioning rotary 
drilling mud. With its many 
new and exclusive features 
this advanced design is a re- 
sult of Link-Belt’s constant 
research and improvement 
since introducing the oil 
field’s first vibrating screen 
more than 10 years ago. 
The dual hook-up em- 
ploys two 24” x 48” screens 
mounted on skids as one unit, 
with one mud collecting tank 
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and inlet chute. A single turbine (or motor) drives both screens . . 
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In becoming chairman of the board, 
Williams does not intend to retire into 
an inactive capacity, but plans to re- 
tain an active voice in the company’s 
affairs and especially in shaping its 
broad policies, while turning over to 
the new president the actual adminis- 
trative and organization work, along 
with the executive powers of the presi- 
dency. 





Patten Heads Texas 
Oil and Gas Division 

Dr. F. V. L. Patten was named chief 
of the Oil and Gas Division of the 
Texas Railroad Commission on Janu- 
ary 1 to succeed John E. Taylor, who 
resigned to enter law practice in Aus- 
tin. 

Patten has been chief of production 
of the commission for more than two 
years. He holds three degrees from the 
University of Texas and has taught en- 
gineering in the College of Arts and 
Industries at Kingsville, Texas. 





Opens Houston Office 

Arthur G. McKee Company, Cleve- 
land, Ohio, has opened an office in the 
Commerce Building, Houston, Texas. 
C. E. Moore, who has been manager 
of the London, England, office of the 
company for 12 years, only recently 
returning to the United States, is in 
charge. 








. handling 
the fluid of today’s largest pumps .. . yet the screens operate independently 
when only one is required. Write for detailed Folder No, PE-1872-A. 

LINK-BELT COMPANY Philadelphia, Houston, Dallas, Los Angeles, 
Kansas City, Mo., New York, Toronto. Sold by most supply houses. ssa 
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CHROME FACE 
ASTEEL TAPE 


j There’s something new 
<4 in steel tapes that you 
get when you buy the 
Lufkin “Peerless”. . . It's 
the new Chrome Face 
line that’s so easy to 
read and so ruggedly 
durable. The jet black 
markings stand out 
prominently against a 
satin chrome surface 
that won't rust. crack, 
chip, or peel and is easy 
to clean. When you 
appreciate how much 
easier it is to use and 
read this tape — how 
much more service it 
will give, you'll never 
consider using any 
other... It's %4” wide. 
marked in feet, 10ths 
and 100ths or feet, inch- 
es and 8ths. See it at 
\ your dealers and write 
or free catalog 12B. 
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J. B. Kissinger Retires 
J. B. Kissinger, auditor of Oil Well 
Supply Company’s California Division, 
retired on December 31, after 45 years’ 





J. B. KISSINGER 


service with “Oilwell.” Kissinger en- 
tered the employ of the company at 
Oil City, Pennsylvania, in 1895. Since 
1909 he has been connected with “Oil- 
well’s” Pacific Coast activities, head- 
quartering in Los Angeles. 





Pennsylvania's School of 
Mineral Industries 


A recent issue of Mineral Industries, 
published by Pennsylvania State Col- 
lege, is devoted to a discussion of the 
program and physical plant of the 
School of Mineral Industries. Its pur- 
pose is to give a better idea of the 
philosophy back of the unified program 
of the school and of the services being 
rendered to the mineral industries, es- 
pecially in Pennsylvania. 

That portion of the publication de- 
voted to “Petroleum and Natural Gas” 
is quoted: 

“Pennsylvania is the birth-place of 
the petroleum industry. At present 75 
percent of the oil refined in Pennsyl- 
vania is imported into the State. On 
the other hand, Penn Grade Crude is 
a premium ‘black gold’ that makes 
preferred lubricants which are mar- 
keted around the world. 

“The work in petroleum and natural 
gas embraces all fields of activity: ge- 
ological and geophysical exploration, 
drilling and development, production 
and transportation, processing, utili- 
zation and distribution. Strong em- 
phasis is placed on improving oil pro- 
duction practices; the two billion bar- 
rels remaining underground in Penn- 
sylvana, unrecoverable by present-day 
methods, offer a challenge to the in- 
genuity of the engineer; the challenge 
has been accepted and is being answered 
by a very aggressive research program. 


“The training of the students is 
highly quantitative in nature and class- 
work is especially adapted to the study 
of Pennsylvania problems. Full oppor- 
tunities are given the students to come 
in contact with the research work car- 
ried out on natural gas and the im- 
provement of secondary methods of oil 
recovery.” 


L. R. Botsai Promoted by 
Westinghouse 


Louis R. Botsai has been appointed 
manager of the Gearing Department 
at the East Pittsburgh Division of the 
Westinghouse Electric and Manufac- 
turing Company, it is announced by 
A. C. Streamer, general manager of 
the division. 





For the last three years Botsai has 
been sales manager of the company’s 
Small Motor Division in Lima, Ohio. 
Before that he was for eight years sales 
manager of gearing apparatus at the 
Westinghouse Nuttall Works in Pitts- 
burgh. 





Program Near Completion 

Program plans are nearing comple- 
tion for the regular spring meeting of 
the Southwestern District, American 
Petroleum Institute, to be held in 
Shreveport, Louisiana, February 27 and 
28. Latest production engineering de- 
velopments and national defense will 
be considered in the general sessions, 
and a dinner-dance and other enter- 
tainment is scheduled. L. Moseley 
Mofhttt, Triangle Drilling Company, 
Inc., is general chairman of the 
meeting. 





Los Angeles Basin Chapter 
A.P.I. Meets 


The Los Angeles Basin Chapter of 
the Division of Production of the 
American Petroleum Institute held a 
meeting on January 14, in the Shell 
Oil Company recreation hall, Long 
Beach. 

A round table discussion was con- 
ducted on the subject: “Practical Pro- 
duction Problems,” led by W. J. 
“Swede” Larson, production superin- 
tendent for Union Oil Company; Fred 
Miller, superintendent for Continental 
Oil Company; J. F. (Jim) Gilstrap of 
California Production Service Com- 
pany; Paul Andrews, production engi- 
neer for Signal Oil and Gas Company; 
A. F. (Art) Wilson, production fore- 
man for Standard Oil Company of 
California, and W. A. (Dick) Werts, 
production superintendent for Hall- 
Baker Company on Union Pacific 
properties. 

“Three Years Working in the Ar- 
gentine” was the subject of a talk by 
Glen Ruby, formerly chief geologist of 
Y.P.F. (Argentine Government Oil 
Fields). 
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G. T. Rockenbough New 
McEvoy Salesman 
McEvoy Company, Houston, Texas, 
announces the appointment of G. T. 
Rockenbough as sales representative 
for the North Texas and Oklahoma 





G. T. ROCKENBOUGH 


territories. His headquarters will be 
in Wichita Falls, Texas. 

Rockenbough has had 16 years’ ex- 
perience in various fields in Texas, 
Oklahoma, and Kansas and has spe- 
cialized in handling surface control 
and completion equipment. Working 
under the various conditions encoun- 
tered in these several fields he has be- 
come thoroughly conversant with all 
completion and control problems of 
the industry. 

His address is 1714 Collins Street, 
Wichita Falls. The telephone number 
is 4328. 





D. S. Mix in Charge G-E 
Media and Publishers’ 
Relations 


The assignment of responsibility to 
D. S. Mix for media and _ publishers’ 
relations, General Electric Publicity 
Department, Schenectady, New York, 
has been announced by R. S. Peare, 
manager of G-E’s Publicity Depart- 
ment and Broadcasting. Under his new 
duties, Mix will have responsibility for 
work formerly handled by the late F. 
R. Davis. 

A native of New Haven, Connecti- 
cutt, Mix was graduated from the 
Sheffield Scientific School of Yale Uni- 
versity in 1917, joining General Elec- 
tric immediately thereafter on edi- 
torial work in the publicity depart- 
ment. The following year he left the 
company for military service, return- 
ing to G-E in 1919, when he was 
again assigned to editorial work in the 
publicity department. After promo- 
tional work in the commercial service 


THE PETROLEUM ENGINEER, JAN., 1941 


section of the same department, Mix 
was made a contact man with respon- 
sibility for directing the advertising 
and sales promotion activities of a large 
number of G-E apparatus lines. 

In 1929, Mix was made copy chief 
of the department in addition to his 
duties as contact man. Since 1932, he 
has devoted his time to publicity de- 
partment training programs, personnel, 
and special assignments, which he will 
continue to handle. 





California Oil and Gas 
Association Elects 

R. E. Collom, vice-president of the 
Continental Oil Company, was re- 
elected president of the California Oil 
and Gas Association at the December 
meeting of the association board of di- 
rectors. Torrey H. Webb, vice-presi- 
dent of The Texas Company, and Wil- 
liam Reinhardt, vice-president of the 
Union Pacific Railroad Company, were 
re-elected vice-presidents. H. L. West- 
brook, vice-president of the Belridge 
Oil Company, was re-elected treasurer 
for his 16th successive term. F. E. Fos- 
ter continues as managing director, 
and D. S. Kilgour continues as assistant 
manager. 

Directors elected for 1941 include: 
S. Belither, vice-chairman, Shell Oil 
Company, Inc.; H. D. Collier, presi- 
dent, Standard Oil Company of Cali- 
fornia; R. A. Broomfield, executive 
vice-president, Barnsdall Oil Company; 
D. S. Faulkner, vice-president, Na- 
tional Supply Company; J. A. Craw- 
ford, president, Republic Supply Com- 
pany; C. R. Gallagher, president, West- 
ern States Gasoline Company; E.B.Gil- 
more, president, Gilmore Oil Com- 
pany; Dana Hogan, president, Hogan 
Petroleum Company; C. A. Johnson, 
president, Holly Oil Company; C. S. 
Jones, president, Richfield Oil Corpora- 
tion; W. M. Keck, president, Superior 
Oil Company; R. B. Lloyd, president, 
Lloyd Corporation; John McFadyen, 
vice-president, Ohio Oil Company; 
Alexander B. Macbeth (retired) ; A. C. 
Mattei, president, Honolulu Oil Cor- 
poration; F. $. Wade, president, South- 
ern California Gas Company; F. C. 
Ripley, manager, Chanslor-Canfield 
Midway Oil Company; L. P. St. Clair, 
oil administrator; C. P. Watson, vice- 
president, Seaboard Oil Company of 
Delaware; A. L. Weil, president, Gen- 
eral Petroleum Corporation of Califor- 
nia; R. P. Huggins, general manager, 
Western Gulf Oil Company; Lawrence 
Vander Leck, vice-president, Fullerton 
Oil Company; Leigh M. Battson; 
Joseph Jensen, incumbent president of 
the Wildcat Committee of the associa- 
tion. 
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A accurate knowledge of the water 
content of oil-bearing sands now 
is recognized as an important factor 
in calculations of the flow of oil 
through the sands to producing wells 
and in the estimation of oil reserves. 
To this end the U. S. Bureau of 
Mines laboratories are using a method 
that is an adaptation of the A.S.T.M. 
method of determining the water con- 
tent of petroleum products. The ap- 
paratus and technique have been al- 
tered slightly, however, as described 
in Report of Investigations 3535, pre- 
pared by D. B. Taliaferro and G. B. 
Spencer, to increase the precision of 
the method without affecting the sim- 
plicity of procedure or speed with 
which determinations may be made. 

Until recently petroleum engineers, 
when estimating reserves assumed that 
the entire pore volume of the oil-satu- 
rated parts of producing sands was 
filled with oil, as it was generally 
thought that the oil, water, and gas 
in any formation had separated com- 
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pletely during geologic time into dis- 
tinct layers because of their difference 
in density. In 1929 Lindthrop and 
Nickolaeff reported experimental re- 
sults from which they concluded that 
22 to 30 percent of the pore volume of 
producing sands in the Grozny dis- 
trict, Russia, was filled with water 
when the fields were discovered. Since 
that time numerous investigators have 
found evidence of water in the sands 
of new oil-producing fields and old 
fields that never produced water with 
the oil. 

Water was found in sand cores be- 
fore these investigators made their 
observations, but it was thought that 
its presence resulted from contamina- 
tion of the core by drilling fluid. In 
1936 Pyle and Jones determined the 
extent to which the drilling fluid con- 
taminated cores taken from oil-produc- 
ing sands. By adding a tracer to the 
drilling fluid, these investigators found 
that the amount of contamination of 
a core from a field in the Los Angeles 
basin in California was small, yet the 
core was approximately 38 percent 
saturated with water. About the same 
time Lewis and Horner reported the 
analysis of a core (taken with oil as 
the drilling fluid) that was found to 
be 44 percent saturated with water, 
although no water was used in drilling. 
More recently Schilthuis has given the 
results of analyses of cores (taken with 
oil as the drilling fluid) in the East 
Texas, Anahuac, and Tomball fields of 
Texas, which showed that the average 
water saturation of the oil section in 
the East Texas field, to a depth of 
3285 ft. below sea level was about 10 
percent; below this depth the water 
saturation increased gradually to ap- 
proximately 30 percent. A core from 
the Anahuac field had an average water 
saturation of 50 percent, and two short 
sections of core from the Tomball field 
were 49 and 59 percent saturated with 
water, respectively. 

The existence of appreciable quan- 
tities of water intimately commingled 
with the oil in oil-bearing sands has an 
important bearing on (a) the estima- 
tion of total oil in place per unit of 
reservoir volume, (b) the efficiency of 
oil recovery by common production 
methods, and (c) the dynamics of 
reservoir behavior. With respect to (a) 
and (b) above, recognition of the im- 
portance of the water content of oil 
sands has changed radically the con- 
ception of the completeness with which 
oil is extracted by ordinary production 
technique. It is known that the oil 
actually recovered represents a much 
higher percentage of the total oil in 
place than was estimated on the earlier 
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basis; namely that the effective pore 
space was virtually filled with oil under 
original conditions. 

Experiments on the dynamics of 
reservoir behavior (c) have demon- 
strated that a sand containing immo- 
bile water will offer more resistance to 
the flow of oil than permeability tests 
made on “dry” specimens would indi- 
cate. For example, Dunlop found that 
when the volume of water in the voids 
of a sand exceeded 15 percent of the 
pore volume, the resistance to flow of 
kerosine through the sand increased at 
a very rapid rate. Wyckoff and Botset 
noted that the rate of flow of gas 
through a water-saturated sand in- 
creased rapidly as the water content 
decreased and that when the water 
content decreased to 10 to 15 percent 
of the pore volume the gas flow was 
almost 100 percent. 


Having discovered the presence of 
large quantities of water in oil-bearing 
sands and its effect on oil production 
and the estimation of reserves, petro- 
leum engineers began to investigate 
methods of determining the quantity 
of water in oil sands. The simplest 
methods found were to heat a sample 
of the sand in a suitable container to 
a few degrees above the boiling point 
of water and to calculate the water 
content from the loss in weight of 
the sample; to condense the water 
driven from the sample by heat and 
measure the volume condensed; or to 
absorb in a drying tube the water re- 
leased by heating the sample and cal- 
culate the water saturation from the 
increase in weight of the tube. An- 
other method of determining the quan- 
tity of water in oil sands is to boil the 
sample in a liquid—xylene, tetrachlo- 
roethane, or toluene—which is immis- 
cible with water and has a boiling tem- 
perature above 212°F. The water that 
is distilled from the sample is con- 
densed and collected in a graduated 
tube or burette in which the quantity 
can be determined. 


Although these methods have been 
used extensively for determining the 
water content of many products, the 
presence of crude oil and water of 
crystallization in oil sands makes it 
necessary to modify the conventional 
routine methods for determining the 
water content of core specimens. Sev- 
eral investigators have described meth- 
ods in which the sample of sand is 
subjected to heat and the water dis- 
tilled over into a graduated tube or a 
drying tube where its volume may be 
measured by the increase in weight of 
the tube. Taylor and Botset have de- 
scribed methods for determining the 
water content of sands that are modi- 
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fications of a method used to deter- 
mine the water content of alcohol, 
and Horner and Barnes have described 
a method that is a modification of the 
A.S.T.M. method for determining 
water in petroleum products. 

After experimenting with several of 
these methods and comparing the re- 
sults obtained, the U. S. Bureau of 
Mines engineers adopted a modification 
of the A.S.T.M. method for determin- 
ing water in petroleum products to 
ascertain the water content of oil 
sands. The more significant changes 
in the A.S.T.M. procedure include the 
following: The size and shape of the 
trap were altered so that the volume 
of water collected could be read more 
accurately; the corks were replaced by 
ground joints; and toluene rather than 
gasoline was used as the solvent. 

This investigation, conducted by the 
Bureau of Mines in coéperation with 
the State of Oklahoma, was made 
under the general supervision of R. A. 
Cattell, chief engineer, Petroleum and 
Natural-Gas Division, U. S. Bureau of 
Mines, Washington, D.C., and N.A.C. 
Smith, supervising engineer, Petroleum 
Experiment Station, U. S. Bureau of 
Mines, Bartlesville. Oklahoma, and 
under the direct supervision of W. B. 
Berwald, former senior petroleum en- 
gineer, U. S. Bureau of Mines, Bartles- 
ville. 





W. E. Egan of “Oilwell” 
Has Retired 


William E. Egan, manager of Oil 
Well Supply Company’s Denver, Colo- 
rado, office, retired on December 31, 
after 40 years’ service with “Oilwell.” 





WILLIAM E. EGAN 


He started with the company at Flor- 
ence, Colorado. In 1921 he moved to 
Denver, where he acted as sales rep- 
resentative and also supervised the Flor- 
ence store until he was made manager 
of the Denver office in 1928. 
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Lane-Wells Introduces 
Radioactivity Well-Logging 
in Gulf Fields 


Radioactivity well-logging service 
will be available to oil well operators 
from the Houston, Texas, office of the 
Lane-Wells Company, according to an 
announcement made by M. E. Mon- 
trose, general sales manager. 

Lane-Wells radioactivity well log- 
ging is an advanced method of deter- 
mining bore hole formation charac- 
teristics in both cased and uncased 
holes. Formations are reliably logged 
through as many as three strings of 
cemented casing, it is stated. Results 
are not influenced by the fluid content 
of the bore hole, and radioactivity logs 
made in open hole with very salty 
mud, or with oil base drilling fluid, 
have full details and are easily corre- 
lated with logs made in wells that are 
already cased. 





Los Angeles Nomads Hold 
Golf Tournament 


The first annual golf tournament of 
the Los Angeles Chapter of Nomads 
was held at the California Country 
Club during the morning and after- 
noon of December 27. Nomads and 
their guests competed for prizes, which 
were awarded at the regular monthly 
dinner that followed the tournament. 
Among the guests were a number of 
men from foreign fields who are visit- 
ing the United States either on busi- 
ness or vacation. The contest was 
separated into two groups, one for 
guests and the other for regular and 
associate Nomad members. The results 
were as follows: 

Nomads’ Guests: Low gross, C. V. 
Harlow; first low net, Frank Bergeron 
of Baash-Ross Tool Company; second 
low net, Lee Laird of Chiksan Tool 
Company; third low net, D. Bradburry 
of Howard Supply Company; fourth 
low net, A. B. Jenks of Fullerton Oil 
Company; fifth low net, Eddy Ross of 
Baash-Ross Tool Company; sixth low 
net, W. H. Pierce of Petroleum Se- 
curities Company, and high gross, 
C. D. Hendershott of N.P.P.M. from 
Sumatra. Door prize, John Augsbur- 
ger, of Arthur N. Macrate Oil 
Company. 

Nomads: Low gross, Marris Smith 
of E. M. Smith Company; first low 
net, George Trembly of Howard Sup- 


ply Company; second low net, George 


Anderson of Baker Oil Tools, Inc.; 
third low net, G. W. Moore of the 
Cavins Company; fourth low net, 
E. B. Fowks of Emsco Derrick and 
Equipment Company; fifth low net, 

















F. B. Knox of Baker Oil Tools, Inc.; 
sixth low net, K. R. Catchpole of 
D. & M. Machine Works, and high 
gross, Tut Lee of Regan Forge and 
Engineering Company. Door prize, 
Shorty Hamer of Hamer Oil Tool 
Company. 

After the dinner the subject of golf 
was carried further with the showing 
of talking pictures depicting the fun- 
damental principles of the game. 

Foreign visitors who remained for 
the dinner and evening session in- 
cluded: R. P. Borncamp of Trinidad 
Leaseholds, Ltd.; H. O. Higgins of the 
Asiatic from Papua; Charles Hauen- 
stein of Iraq Petroleum Corporation; 
C. D. Hendershott of the N. P. P. M. 
from Sumatra; M. H. Bush of Bahrein 
Petroleum Company; D. T. O’Connor 
of Bahrein Petroleum Company; Har- 
vey Lytel of Socony-Vacuum Oil 
Company, recently from Egypt; C. L. 
Clark of Socony-Vacuum de Colom- 
bia; J. A. Castro of Y. P. F. from 
Argentina; J. A. van Rassell of 
B. P. M., and J. W. Cunes of B. P. M. 


YOUR ASSURANCE AGAINST 


Leaky Connections 


.. . « THREADED OR GASKET 


spp 
Wet CQuIF™ 
COMPANY” 


RECTORSEAL on the threaded and 
gasket connections around your drilling 
rig quickly pays back many times its 
cost by the savings it effects. Leaks in 
mud, water, gas lines, and steam lines 
up to 400° F. are stopped immediately 
upon application to the threaded joint, 
yet the joints break out easily when 
dismantling time comes, thanks to the 
plastic, elastic mass formed by REC- 
TORSEAL. Applied to both sides of 
your crankcase gasket, it stops seepage 
of engine oil. 


Buy RECTORSEAL in handy 
container sizes, from your 
SUPPLY GOMPANY ... and 
insist on RECTORSEAL — not 
just a ‘‘seal.” 


ECTORSEAL 


THE POSITIVE LEAK PREVENTER 
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make it easier to 
set more work done 
in 1941 


_..Easier-working Qo 


RIFAID ( 3 
Pipe Wrenches save <q 
drudgery and time— 
and cut your costs ! 


HE country-wide demand this 

year is to produce more and faster. 
You can do your share, without ex- 
tra strain on your men, by use of 
tools that save effort—like RIBAID 
Wrenches. The full-floating chrome 
molybdenum jaws grip without slip- 
ping, let-go without jerk. Pipe scale 
on hookjaw means quick-setting to 
pipe, adjusting nut in open housing 
spins easily in all sizes, 6" to 60”. 
Comfort grip alloy I-beam handle, 
whole tool is balanced for effort- 
less work. And that guaranteed 
housing practically ends waste of 
time and money making repairs. 
Get the work done but protect 
your men— buy RIGAIDs at your 
Supply House... today! 


THE RIDGE TOOL CO., ELYRIA, OHIO 


No More 
Housing 
Repair 

Expense 




















* WORK-SAVING PIPE TOOLS ape 
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1941 Modern Plastics Catalog, published by Breskin Pub- 
lishing Corporation, New York, N. Y. 476 p-, price $3.50. 

A complete and authoritative treatise on the plastics in- 
dustry in the United States, illustrated and organized to 
make the finding of specific information an easy task. 

There are nine main divisions, of which the following 
six are listed: Plastics Engineering; Materials; Molding and 
Fabricating; Machinery and Equipment; Laminates, and 
Plastic Coatings. 

A plastics properties chart is included, completely revised, 
where required through improvement or change in the raw 
material involved. This chart has become a standard reference 
in the plastics industry and the fact that constant revisions 
are made to keep it accurate and up-to-date, makes it all 
the more important. 

The Directory Section of the catalog is considerably larger 
than that of any previous catalog. It contains the most 
complete list of custom molders—compression and injection 
—ever compiled, as well as a list of foreign manufacturers 
of plastics in Canada, South America and Mexico. The latter 
is a new feature as is the list of technical, design and voca- 
tional schools in the United States that give courses in 
plastics. The selected bibliography of books and magazines 
on plastics has been brought up-to-date, as has the chapter 
devoted to the nomenclature common to the industry. Com- 
plete listings with names and addresses of those companies 
engaged in various phases of the plastics industry are also 
included, along with a section on molders’ markings. There 
is also a directory of trade names. 


Fundamentals of Welding Metallurgy. Published by Ameri- 
can Welding Society, New York, N. Y., 2 
$1.50 per copy. 


volumes, 375 p., 


A very brief textbook on the A, B, C of metallurgy com- 
prising a series of lectures to familiarize members of the weld- 
ing industry with the composition and structures of the 
metals commonly used, to show the effect of varied condi- 
tions of heat and stress in welding, to explain heat treatment 


| and to illustrate how the knowledge of metallurgy can be 


| used to control the welding processes. 





Volume 1 consists of the first series of 10 lectures given 
in codperation with the Polytechnic Institute of Brooklyn 
last year. Volume 2 includes the series of lectures to be 
given this year. 

These lectures have been prepared by Professor Otto H. 
Henry of Polytechnic Institute of Brooklyn and Dr. G. E. 


| Claussen of the same University, who is also connected with 


the Welding Research Committee. 
Volume 1 consists of: Temperature Changes During Weld- 


| ing, Types of Steels and Their Manufacture, Crystals, How 


Crystals Grow From Other Crystals, Why Crystals Are 
Strong, The Weld Melt (Pure Iron), The Weld Melt (Steel) , 
The Iron—Iron Carbide Equilibrium Diagram, Difficulties, 
The Solid Weld, Rate of Cooling, Alloy Steels, Metallurgical 
Constants. 

Volume 2 consists of: Heat and Time in Welding, The 
Weld During Cooling, Brittleness and Cracking, Shrinkage, 
Fluxes and Slags, Alloy Steels, Stainless Steels, Preheating and 
Stress Relief. 
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A.S.T.M. Viscosity Index Tables and A.S.T.M. Conversion 
Tables for Kinematic and Saybolt Universal Viscosities. 


These tables are of interest particularly in the field of 
petroleum products and lubricants; the pamphlets include 
viscosity index tables and conversion tables for kinematic 
and Saybolt viscosities and provide in durable and convenient 
form data that are widely used. Each table is based on and 
amplified from the respective A.S.T.M. standard methods. 
The tables were originally compiled by the Standard Oil 
Development Company. 

The index tables (36 pages) provide convenient references 
to the viscosity index, which is an empirical number indi- 
cating the effect of change of temperature on the viscosity 
of an oil. The index calculated from basic Saybolt Universal 
Viscosity is tabulated against Saybolt at 100°F. under Say- 
bolt values at 210°F. for 40 seconds to 161 seconds. 

The viscosity conversion tables (16 pages) afford a quick 
conversion from kinematic to Saybolt Universal Viscosity. 
The tables range from 2.00 to 330.0 centistokes (32.60 to 
1524.6 Saybolt sec. at 100°F.) by increments of 0.01, 0.02, 
0.10, and 0.20 depending on the range. Saybolt equivalents 
at 210°F. are given for a centistoke range of 2.00 to 75.0. 


Each of the tables is bound in extra heavy paper cover and 
printed on durable stock. The index tables may be obtained 
in quantities of 1 to 9 at 50 cents each; 10 to 24 copies, 40 
cents; 25 to 99, 35 cents; 100 and over, 30 cents. The 
conversion tables are 25 cents each for 1 to 9 copies; 10 to 
24, 20 cents; 25 to 99, 17'% cents; 100 and over, 15 cents. 


Copies of the above are available from A.S.T.M. Head- 
quarters, 260 S. Broad Street, Philadelphia, Pennsylvania. 


Index to A.S.T.M. Standards, 1940-1941. The latest edi- 
tion of the ‘Index to A.S.T.M. Standards, Including Tenta- 
tive Standards” gives information on all the 952 standards 
as of December 1, 1940. The Index is of service to anyone 
wishing to ascertain whether the Society has issued standard 
specifications, test methods, or definitions covering a par- 
ticular engineering material or subject and it is of help in 
locating the standards in the volumes where they appear. 

All items are listed in the Index under appropriate key- 
words according to the particular subjects they cover. As a 
convenience a list is given of the specifications and test in 
numerical sequence of their serial designations. 

Copies of the 172-page publication are supplied without 
charge on written request to A.S.T.M. Headquarters, 260 
S. Broad Street, Philadelphia, Pennsylvania. 


Practical Accounting for Oil Producers by Robert M. 
Pitcher. 370 pages; fabrikoid; charts, tables, and forms; pub- 
lished by Mid-West Printing Company, 415 East Fourth 
Street, Tulsa, Oklahoma. Price, $5.00. 

Written as a course of study and as a reference handbook 
on accounting problems in the producing branch of the 
petroleum industry, with some data on accounting procedures 
and forms used in crude-oil purchasing and marketing, 
pipe-line operation, and drilling. Subjects treated include 
general ledger, voucher register, cash books and records, 
imprest funds, depletion ledger, undeveloped lease ledger, pro- 
ducing properties ledger, control of material and equipment 
pricing, daily gauge reports, pipe-line run tickets, taxation, 
etc. The volume is designed for use in training accounting 
department employees in specialized petroleum fields. 
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GET YOUR COPY 
1941 
“TOLEDO” 
CATALOG 
Simply write a post- 
card or a letter to us 
and ask for the new 


“TOLEDO?” 41 cata- 
log. 





It covers all items in 
the “TOLEDO” line. 
Stocks and dies, pipe 
cutters, pipe vises, pipe 
reamers, vise mounts, 
power drives, power 
pipe machines and 
their repair parts. 








“TOLEDOS” are easy operating and are designed 
to give long service. Sold through leading supply 
and hardware dealers throughout the country. Re- 
member—“TOLEDO” for service. 


THE TOLEDO PIPE THREADING MACHINE COMPANY 
TOLEDO, OHIO NEW YORK OFFICE, 2 RECTOR ST. BLDG. 


“TOEEDS’ 


























MODEL V-E4 
15 to 22 H.P. 
Weight: 285 Ibs. 


The new V-type, 4 cylin- 
der Wisconsin heavy-duty 
air-cooled engine packs 
a terrific power wallop per pound of engine weight... 
more so than any other heavy duty engine of comparable 
weight or cubic cylinder capacity. 


Make us prove this statement... under your 
own conditions. Detailed data on request. 


Write to HARLEY SALES CO., 510 Atles Bidg., 
Tulsa, Oklahoma, or M. & M. Bidg., Houston, Texas 


Oil Field Distributor for Wisconsin Engines and All Types 
of Utility Units. 


ISCONSIN 


MOTOR CORPORATION 


Milwaukee, Wisconsin, U.S. A. 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 
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to OIL COUNTRY 
TOOL USERS 


Over 1200 Types of 
Tools Shown 


Purchasing agents, superintendents and 
foremen will want this large catalogue. 
Gives complete reference to the most 
complete line of high quality forged 
hand tools on the market. 

96 pages - - - over 1200 types of 
tools - - - such as: 

— Box wrenches 

— Open End wrenches 

— Punches and Chisels 

— Sockets and attachments 
— Screwdrivers — Pullers 

— Ball-Pien hammers, etc. 
— Many tool sets and kits 
A big, 2-color, profusely 
illustrated catalogue, 
with complete index 
and prices, mailed 
free for the asking. 





PLUMB TUVUL ny b209 SANTA FE AVI 
TUMPANY F 4 Los Gugele: 


TOOLS| 





THE PETROLEUM ENGINEER'S 


SPECIAL RECYCLING NUMBER 
TO APPEAR NEXT MONTH 


| 

| Subscription orders received promptly will 
| begin with this issue 

| One-Year Subscription . . . . $2.00 
Two-Year Subscription . . . . $3.00 


THE PETROLEUM ENGINEER, 
P. O. Box 1589, Dallas, Texas. 
Date 


Enclosed is $__ for a year 
(new) (renewal) subscription. 


Name 
Position__ 
Com pany- 
Street 


City a : State 
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[ Trade Literature 


GENERAL ELectric Company, Schenectady, New York, 
has recently issued four bulletins, as follows: 

GEA-2964B—The new G-E full-voltage magnetic motor 
starter designed for machines. 

GEA-1542D—Heavy-duty d-c. motors, constant speed, 1 
to 60-hp. 

GEA-1868B—Heavy-duty d-c. motors, constant speed, 50 
to 300-hp. 








GEA-3480—G-E_  frequency-modulation communication 
equipment. 
J 


C. J. TaGuiabuE MANUFACTURING COMPANY, Park and 
Nostrand Avenues, Brooklyn, New York, has issued a new 
pyrometer catalog, No. 1101F. The publication lists and de- 
scribes all the improvements made to the Celectray line dur- 
ing the last year. Copies are being sent free upon request. 

os 

BULLETIN 16-10 has been published by the Buckeye Trac- 
tion Ditcher Company, Findlay, Ohio, covering their Model 
70 34-yd. Buckeye Clipper Convertible Shovel. Full speci- 
fications are given and the ease of convertibility to dragline, 
crane, and trench hoe is illustrated. Copies are available on 
request. e 


THe INTERNATIONAL DERRICK AND EQUIPMENT Com- 
PANY, Beaumont, Texas, has published bulletin No. 1725- 
23-275 covering Ideco’s new streamlined rotaries. Although 
certain sizes and types of these rotaries have been on the 
market for almost three years, only recently has the company 
developed them in all the six sizes and types described in the 
bulletin. They are now offered for any type of drilling. 

# 

AMERICAN METER Company has issued a new bulletin on 
liquefied petroleum gas meters (Catalog LPG-4). Especially 
helpful is the section devoted to “Specifications for Ordering 
Liquefied Petroleum Gas Meters.” It is based directly upon 
American Meter Company experience in providing—from 
the very beginning of the industry—specially-constructed 
meters in a range sufficiently wide to cover all butane-pro- 
pane applications. 

The booklet confines itself to the essentials of LPG meter- 
ing practice, is generously illustrated, and designed for easy 
reference. o 


PLoms Toot Company, Los Angeles, California, has is- 
sued Catalog No. 18A, which lists and describes, as well as 
shows illustrations, of its complete list of hand tools. The 
publication is made still further of value by inclusion of 
mathematical tables that are frequently referred to. A copy 
of the catalog may be had by writing to Plomb Tool Com- 
pany, Box 3519 Terminal Annex, Los Angeles. 

* 

Tue Airco No. 10 PLANoGRAPH, a new 8-page bulletin 
published by Air Reduction Sales Company, New York, de- 
scribes this gas-operated cutting machine designed for cut- 
ting straight lines, rectangles, circles and irregular shapes 
from ferrous metal of any thickness within the present 
practical limits of the cutting torch. 

The bulletin contains a complete pictorial representation 
of the Planograph, as well as operating details and specifica- 
tions. 

Copies of this bulletin may be obtained by writing Air 
Reduction Sales Company, 60 East 42nd Street, New York, 
New York. e 


THe New Farr 1940 Catatoc of Important Technical 
and Scientific Books of the Chemical Publishing Company, 
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Inc., New York, New York, contains many important new 


titles. Books of importance in all technical and scientific | 


fields have been added to the previous standard and authorita- 
tive works. A glance through this new catalog reveals books 
of interest to the layman, architect, aeronautical engineer, 
pharmacist, chemist, engineer, metallurgist, advertiser, home 
gardener, farmer, technician, scientist, etc. 


WorRTHINGTON PUMP AND MACHINERY CORPORATION, 
Harrison, New Jersey, has recently issued several new bul- 
letins descriptive of their products, as follows: 

Bulletin L-611-B11A—Worthington single horizontal 2- 
stage compressors, steam and motor driven, types HB-2 and 
HS-2. 

Bulletin L-611-B12B—Worthington single horizontal 3- 
stage compressors, steam and motor driven, types HB-3 and 
HS-3. 

Bulletin W-103-B4A — Worthington horizontal side pot 
pumps for refinery service. 

€ 

A New 20-paAGE STIFF-COVERED BOOKLET giving data for 
capacitor application on industrial plant circuits, and in- 
tended as a permanent reference for the power plant engineer 
is announced by the Westinghouse Electric and Manufactur- 
ing Company. Containing theory, formulae, tables, and 
charts, the new booklet tells how, where, and how much 
capacity to apply to circuits for power factor improvement. 

Copies of Application Data 49-060 may be obtained upon 
request from Department 7N20, Westinghouse Electric and 
Manufacturing Company, East Pittsburgh, Pennsylvania. 


* 

DousLeE SEAL RING Company, Fort Worth, Texas, has 
recently published the Third Edition of The Double Seal 
Piston Ring Handbook, which is a condensed source of prac- 
tical information for engineers, machine operators and de- 
signers, covering specifications, applications, and recom- 
mended types of piston rings. Available from the company 
at the price of $1.00. . 


LANCASTER IRON Works, INc., Lancaster, Pennsplvania, 
has issued the Third Edition of the Lancaster Handbook, 
giving general data useful in connection with the design 
and fabrication of steel plate construction. Available from 
the company. 





Horizontal Drilling for Oil and Water 


With V. H. Wilhelm, assistant to production manager of 
The Texas Company and newly-elected chairman, presiding, 
Leo Ranney described his method of horizontal drilling for 
oil and water to the American Institute of Mining and 
Metallurgical Engineers at its regular dinner meeting at the 
Los Angeles Athletic Club January 10. The meeting was the 
first since the election of new officers in December. 


With C. P. Watson, Seaboard Oil Company, and H. B. 
Menardi, mining engineer, as vice-chairmen, committee chair- 
men appointed by Wilhelm are: Leon. W. Huebel, arrange- 
ments; D. B. Myers, membership; Thos. C. Bannon, program; 
Prof. John F. Dodge, preparedness; Thomas Clements, stu- 
dent prizes, and Richard H. Pence, publicity. Leon T. Huebel 
is chairman of the Juniors, and Lyle Smith is chairman of 
the Coastal Division. 





New Lane-Wells Offices 


M. E. Montrose, general sales manager, Lane-Wells Com- 
pany, announces that branches have been opened at Olney, 
Illinois, P. O. Box 348, telephone 844, and at Ardmore, 
Oklahoma, 321 Simpson Building, telephone 751. 
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...is Opportunity trying to knock your door down. 

Producers in Pennsylvania and California and 
everywhere in between are lifting oil for less than it 
costs you. 

They're doing it with JENSEN JACKS. 

If such a blunt statement of truth interests you, 
get in touch with your JENSEN dealer, or write- 


wire-phone us at Coffeyville. 


BROTHERS 
MANUFACTURING CO. 


Coffeyville, Kansas 


EXPORT OFFICE: 50 CHURCH ST., NEW YORK CITY 





For detailed JENSEN 
JACK description and 
specifications, see . . 

PRODUCING EQUIP- 
MENT DIRECTORY or 
COMPOSITE CATALOG. 
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HOW CAN HEAT 
EXCHANGERS BE CLEANED 
EASILY, AT LOW COST? 





— hme 
— J—wf 
laa” 


Here’s the RIGHT answer... use fast-work- 
ing, efficient Oakite cleaning. Heat transfer 
capacity is restored, carbonized oil and sludge 
deposits removed easily just by circulating a 
solution of the recommended Oakite material 
for short time. 


No disassembly of unit is necessary. Further- 
more, you will like the economy of the method 
and its complete SAFETY. Interesting de- 
scriptive data FREE on request. Since there 
is no obligation... won’t you write us today? 


Manufactured only by 


OAKITE PRODUCTS, INC. 48 Thames St. New York, N. Y. 


Representatives in all Principal Cities of the U. S. and Canada 


E 
arog se CLEANING 


LEANING REQ 


















































































Reliable and 
Economical 
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Rockford 
Over-Center Clutch 


Rockford Plate Clutches are made 
in many sizes, in Over-Center and 
The Over- 


Center Clutch locks in and out of 


Spring-Loaded types. 


engagement; the Spring-Loaded 


operates like an automobile clutch. 








Ideal For Use In 
Oil Field Service 


Whether the job is drilling, pumping, 
hoisting; driving generators, tractors or 
power-units; Rockford Plate Clutches 
are unexcelled for long life and 
opesating economies. Rugged and 
powerful; they give smooth, efficient, 
thoroughly reliable power transmission 
control in a wide range of applica- 
tions. Get the most out of your power 
units and engine-powered equipment 
by specifying Rockford Clutches when 
you buy. 


- wt 





ROCKFORD DRILLING MACHINE DIVISION 


Borg -Warner Corporation 


1303 Eighteenth Avenue, ROCKFORD, ILLINOIS, U.S. A. 





Over-Center Clutches @ Spring 


-Loaded Clutches @ Power Take-Offs 











MAIN 





A Complete Instrument 
Serwice 
CONSULTING 
CONSTRUCTION 


INSTRUMENTS INCORPORATED 


A Service Organization 


TENANCE 


ALLAS 














Box 1589, Dallas, Texas. 
(Enter) (Renew) my 
1 year $2.00 [] 


Nene... 


Company________— 


Position___ 


' Home Address___ 
(or) 
Office Address 
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The Petroleum Engineer, 


subscription for— 
2 years $3.00 [1] 
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California Wildcats Hold Christmas Jinks 


The Wildcat Christmas Jinks program, staged by the 


| Wildcat Committee of the California Oil and Gas Associa- 


tion, was held at the Biltmore Bowl in Los Angeles, Decem- 


ber 18. Master of ceremonies was William H. Geis. A feature 





Quizzkitty ‘experts,’ left to right: L. L. Aubert, Mark D. Woolery, 
W. C. Brooks, and Ward B. Blodget 


of the affair was the “Quizzkitty” broadcast, patterned after 


| “Information Please.” The accompanying illustration shows 
| the “experts” who answered all the questions put to them. 





That it was subsequently revealed that they had been talk- 
ing into a dummy mike and had not been on the air at all 
added greatly to the hilarity of the occasion. 


Fred R. Davis, G-E Advertising Man and 
A.B.C. Founder, Dies 


Fred R. Davis, a founder of the Audit Bureau of Circula- 
tions and advertising space buyer for the General Electric 
Company, Schenectady, New York, for 35 years, died De- 
cember 26 at his home in Schenectady after an illness of two 
years. He was 64 years old. For many years he supervised the 
expenditure of more than a million dollars annually for 
newspaper and magazine space. 

A man of scientific training himself, Davis was a pioneer 
advocate of accurate measurement in advertising and helped 
found the Audit Bureau of Circulations in 1914. He served 
as a director from that date until his death and since 1927 
had also beea first vice-president of the organization. 

Davis was born in Adams, Massachusetts, attended Union 
College in Schenectady, and was graduated from Worcester 
Polytechnic Institute in 1900 with the degrees of B.S. and 
M.S. in engineering. In 1901, he entered the G-E organiza- 
tion as a test student and in 1902 went to Fort Wayne, 
Indiana, as publicity manager of the Fort Wayne Electric 
Company. In 1905 he joined the G-E advertising department 
in Schenectady. 

He was an elder of the First Presbyterian Church of 
Schenectady, a member of the Technical Publicity Associa- 
tion, and a member of the Phi Gamma Delta fraternity. 








United Gas Employees Entering Military 
Service to Receive Three Months’ Pay 


Employees of United Gas Pipe Line Company and asso- 
ciated companies who enter the military service of the United 
States either by enlistment or selection under the National 
Guard and Selective Training and Service Acts of 1940 will 
receive three months’ pay, a year’s leave of absence, and 
other benefits, according to an announcement by company 
officials. 
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MEETINGS 











California Natural Gasoline Association, Monthly Meeting—Feb- 
ruary 6, Barker Bros. Auditorium, 818 West Seventh Street, Los 
Angeles, California. 

American Institute of Mining and Metallurgical Engineers—Feb- 
ruary 17, 18, 19, and 20, Engineering Societies Building and Com- 
modore Hotel, New York City. 

North Texas Oil and Gas Association—February 22, Wichita 
Falls, Texas. 


Liquefied Petroleum Gas Association, Annual Convention—Feb- 
ruary 24 and 25, Chicago, Illinois. 

American Petroleum Institute, Southwestern District Division of 
Production—February 27 and 28, Washington-Youree Hotel, Shreve- 
port, Louisiana. 


American Society for Testing Materials—March 3, 4, 5, 6, and 7, 
Hotel Mayflower, Washington, D. C. 


American Petroleum Institute, Division of Production, Spring Meet- 
ing. Pacific Coast District—-March 11, Biltmore Hotel, Los Angeles, 
California. 

Indiana Independent Petroleum Association, Spring Convention 
and Refiners’ and Suppliers’ Exhibit—March 11, 12, and 13, Hotel 
Severin, Indianapolis, Indiana. 


Oklahoma Utilities Association, Annual Convention—March 17 
and 18, Tulsa Oklahoma. 


American Association of Petroleum Geologists—April 2, 3, and 4, 
Rice Hotel, Houston, Texas 

American Chemical Society—April 7, 8, 9, 10, and 11, St. Louis, 
Missouri. 


Midwest Power Conference — April 9 and 10, Palmer House, Chi- 
cago, Illinois. 


Southwestern Gas Measurement Short Course—April 15, 16, and 
17, University of Oklahoma, Norman, Oklahoma. 

Western Petroleum Refiners Asseciation—April 16, 17, and 18, 
Arlington Hotel, Hot Springs, Arkansas. 

American Petroleum Institute, Eastern District, Division of Pro- 
duction — April 17 and 18, William Penn Hotel, Pittsburgh, Pennsy]l- 
vania. 





Petroleum Industry Electrical Association—April 23, 24, and 25, 
Tulsa, Oklahoma. 

Natural Gasoline Association of America, Annual Meeting—April 
23, 24, and 25, Baker Hotel, Dallas, Texas. 





National Petroleum Association—April 24 and 25, Semi-annual 
Meeting, Hotel Cleveland, Cleveland, Ohio. 

Petroleum and Natural Gas Conference—April 25 and 26, State 
College, Pennsylvania. 


American Gas Association, Natural Gas Section—May 5, 6, 7. 
and 8, Dallas, Texas. 


American Petroleum Institute, 11th Mid-year Meeting—May 19, 
20, 21, 22, and 23, Mayo Hotel, Tulsa, Oklahoma. 

Illinois-Indiana Petroleum Association, Ninth Annual Petroleum 
Conference—June 7, Robinson, Illinois. 


American Society of Mechanical Engineers, Petroleum Division, 
Annual Meeting—June 16, 17, 18, 19, and 20, Kansas City, Missouri. 





American Society for Testing Materials—June 23, 24, 25, 26, and 
27, 44th Annual Meeting, Palmer House, Chicago, Illinois. 


American Petroleum Institute, 22nd Annual Meeting—November | 


3, 4, 5, 6, and 7, San Francisco, California. 
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WATER CANS 
in Om OR OD Fe a 


GOTT Water Cans are the practical 
way to keep drinking water cool for 
long periods, protected from impurities 
and always handy to the job. Snug 
fitting large removable top. strongly 
THM CoM alist iictels MceltteieM it le(e| MCL Os ME 
Water Coolers have extra large covers 
and a handy non- 
Not sbete mM olttjeMel itive) «| 
Toitlel-| mm Golttabeit<)o)bg 
Store has them, get 


GOTT WATER CAN one today! .» . 


Made in | 3. 5. and 
0 gallon sizes 


|e CO} it Een ee) 


WINFIELD, KANSAS 


KEEP PURE DRINKING WATER ALWAYS HAND Y 






















SELECTIVE SERVICE 


lf You Want Boilers Free 


from Scale and Corrosion 


Select 


SAND-BANUM 
and Get 


100°, SERVICE 


“The 
Entirely 
Different Boiler 


and Engine Treatment’’ 






Regardless of water or operating conditions, SAND- 
BANUM removes and prevents boiler scale and 
corrosion. 


AMERICAN SAND-BANUM COMPANY, Inc. 
New York City 


9 Rockefeller Plaza 





FOR TIGHT FASTENINGS 
on all oil field equipment 


... Vibration-proof... fool-proof 


Available at supply houses . . . backed by 
factory stocks in Houston and Los Angeles 





- 56-page Catalog and Data Book contains a 


Se graphic explanation of the Elastic Stop prin- 


ciple, presents test and application data, and 
lists the complete line of nuts @ Write for a copy. 


& - 


ELASTIC STOP NUT CORPORATION 
2324A VAUXHALL ROAD ¢ UNION, NEW JERSEY 


4 “SBIR LOCKING 





22 NUTS 
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What You 
Could Learn By 


CLEANING OUT 


2,900 


OIL WELLS 


A YEAR 


YOU would learn a lot about clean- 
out work if you cleaned out hundreds 
of oil wells a year as we do. And 
you'd learn even more... for exam- 
ple, why progressive oil men do all 
their clean-out work with The CAVINS 
AUTOMATIC HYDRAULIC SUC- 
TION BAILERS and THE CAVINS 
SAND PUMPS. You would experience 
first hand the Cavins efficiency and 
economical performance features that 
save time, money and labor. You 
would also learn about the 


DESIGN & CONSTRUCTION 


of these tools—how we put into each 
Cavins ‘Performance Plus’ tool, the 
very best of materials and mechanical 
skill... the specialized design and 
precision engineering for the specific 
type of service involved. There are 
nine different sizes to select from— 
ranging from |!/, O.D. size for piano 
wire work to the large 5!/, O.D. size. 
Also, you would appreciate the easy 


AVAILABILITY 


of these tools. 14 Rental branches in 
7 oil producing states, all convenient- 
ly located for speedy service and each 
fully equipped for service. 


PERSONNEL: 


Each Cavins branch is staffed by 
trained men who are genuinely inter- 
ested in seeing your saitiadiee job 
completed the way you want it com- 
pleted... quickly, thoroughly and 
economically. Your problem is their 
job. 

Call your nearest Cavins representative be- 


fore you have another clean-out job, and get 
full information on Cavins tools and service. 


THE CAVINS CO. 


2853 Cherry Ave. 
LONG BEACH, CALIFORNIA 


RENTAL AND SERVICE AGENCIES: 
Bakersfield @ Taft @ Ventura @ Odessa @ Corpus 
Christi @ Houston @ Kilgore @ Lake Charles @ 
Seminole @ Hoisington @ Lance Creek @ Denver 

@ Evansville @ Griffin (Indiana). 
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